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NOTES BY THE EDITOR 



PROGRESS OF SCIENCE FOR THE TEAR 1860. 



Thk fonrteenth meeting of the Amencao AsMcialion for the Ad- 
Tancemeot of Science iraa held August 1-8, 1860, at Newport, R. L 
— Isaac Lea, Esq., of Philadelphia, in the chair- The wWe number 
of papers registered Ibr prescniacioii was 78. 

The number of meiubers in attendance was miall, onlj 140 names 
appearing on the register during the continuance of the meeting. 
" Neither can ne," says the editor of SUliman't Journal, in commenting 
on the meeting, " conceal the fact, that while many papers of matted 
alnlily were presented, the character of this meeting was not in all 
respects creditable to Amencan science. A conviction prevailed 
among many who were present at Newport of a decadence in the 
scientiQo character of the Association, of a loss of tone, nhich, if not 
already a demoralization, threatened soon to bet'ome such." 

The Association adjourned, to meet in Nashville, Tennessee, in April, 
leei. The officers of the Nashville meeting are : President, F. A. P. 
Barnard, LL.D., President of the University of Mississippi; Vice 
President, Dr. Robt. W. Gibbcs, of South Carolina ; General Secre- 
tary, Prof. J. W. Mallet, of Mississippi ; Treasurer, Dr. A, L. Elwyn, 
ot Philadelphia. 

The thirtieth anntial meeting of the Bri^ah Association for the Ad- 
vancement of Science was held at Oxford, June, 1860, I.flpd Wrottes- 
ley in the chair; and was one of the most successful meetings dnce 
the foundation of the Association. 

The meeting for 1861 was appointed to be held at Manchester — 
Mr. Fturbum, the celebrated English engineer, being the President 
elect 

From the address cf the President on the " Progress of Science " 
once the previous meeting, we make the following extracts r — " The 
observations of our private astronomical observers hare been cbieHy 
Jevoted to seven important objects : First, the observing and iiTap- 
jang of the smaller stars, under which term I include all those which 
do not form the peculiar province of the public observer ; secondly. 
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the obserrationa of the positions and diatancea of double stars ; ttiirdl}', 
observations, delineations, and catalogues rf the nebulie ; fourthly, 
observations of the minor planela ; fifthly, cometary observation a ; 
sixthly, observations of the solar spots, and other pbe^omena on Ifae 
sun's disk ; s(!ventlily, OL-oultationa <^ stars by the moon, eelipses of the 
heavenly bodies, and other occasional extra- meridional observations. 

" Anil, first, as to cataloguing and mapping tba smaller stara. This 
means, as you know, the accurate determination by ostronomiuil obser- 
vation of the places of those objects, as referred to certain assumed 
fixed points in the heavens. The first Star Catalogue, worthy to be so , 
called, is that which poes by the name of Flamsteed's, or the British 
Catalogue. It contains above SOOO stars, and b the produce of die 
labors of the first AstTOnomer Royal of Greenwich. About the middle 
of the eighteenth century, the celebrated Dr. Bradley, who also filled tlie 
post of Astronomer Royal, observed an almost equally extensive Cata- 
l(^e of Stars, and the beginning of the niueteenth century gave birtb 
to that of Piazzi of Palerma . Theso three are the most celebrated of 
■what may be now termed the ancient Catalogues, About the year 
1830, the all«ntion of modem astronomers was more particularly 
directed lo the expediency of reiibserving the stars in these three Cat- 
alogues ; a task which was much facilitated by the publication of a 
Tery valuable work of the Astronomical Society, which rendered the 
calculations of the observations to be made comparatively easy ; and, 
accordingly, observations wei-e commenced and completed in several 
public and private observatories, from which some curious results were 
deduced ; as, e. g., sundry stars were found to be missing, and others 
to have what is called ' proper motion-' And now a word as to the 
utility of this course of observation. It is well observed by Sir John 
Ilerschel, 'that the, stars are the landmarks of the universe; every 
well-determined star is a point of departure which can never deceive 
the astronomer, geographer, navigator, or surveyor.' We must have 
these fixed poinis in order to refer to them all the observations of the 
■wandering heavenly bodies, the planets and the comets. By these 
fixed marks we determine the situation of places on the earth's sur- 
face, and of ships on the ocean. When the places of the stars have 
been registered, celestial charts are constructed ; and by comparing 
these wi3» the heavens, we at once discover whether any new body be 
present in the particular locality under observation ; and thus have 
most of the fit):y-sevcn small or minor planets between Mars and Jupiter 
been discovered. The observations, however, of these smaller stars, 
and the registry of their places in Catalogues, and the comparisons of 
the results obtained at different and distinct periods, have revealed 
another extraordinary fact, no less than that our own sun is not fixed 
in space, but that it is constantly moving forwai'd towards a point in 
the constellation Hercules, at the rate, as it is supposed, of about 18,000 
miles an hour, carrying with it the whole planetary and cometary ayft- 
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tem ; and if our mn moves, probablf all the other itan or nin* move 
also, and the whole uoiveise is in a perpetual slate d motion through 

" The second subject to which the attention of private observers has 
been more particularly direuted is that of double or multiple stars, or 
those which, being Mtuated ver/ close to one another, appear single to 
the nated eye, but when viewed through powerful telescopes are teen 
to con^at of two or more stars. The measuring the angles and dis- 
tances from one another of the two or more component stars of these 
gysCcma has led to the discovery that many of the<e very close stars 
are, in fact, acting as suns to ono another, and revolving round their 
common centre of gravity, each of them probably carrying with it a 
whole ^stem of planets and comets, and, perh^s, each carried for- 
^i^rd through space like our own eon. Jt became then a point of 
great interest lo determine whether bodies eo far removed from us as 
these systems observed Newton's law of gravity; and to this end it was 
necessary to observe the angles and distances of a great number of 
these double stars, scattered everywhere through the heavens, for tbe 
purpose of obtaining data to compute their orbits. This has been 
done, and chiefly by private observers, and the result is that these 
distant bodies are found to be obedient to the same laws that prevul 

" Of all the phenomena of the heavens, there are none which excite 
more general interest than comets, and though the larger and brighter 
comets naturally excite most general public interest, and are leally val- 
uable to aatrouomers, as exhibiting appearances which tend to throw lij^hc 
on the internal structure of these bodies, and tbe nature of the forces 
which must be in operation to produce the extraordinary phenomena 
observed, yet some of the smaller telescopic comets are, perhaps, more 
interesting in a phy^cai [mint of view. Thus the sdx periodical comets, 
the orbits of which have been determined with tolerable accuracy, and 
which return at stated intervals, are extremely useful, as being likely 
lo disclose the facts of which, but for them, we should possibly have 
ever remained ignorant. Thus, for examplu, when the comet of Encke, 
which performs its revolution in aperiodol'alitllemore than three years, 
was observed at each return, it disclosed the important and unexpected 
fact that its motiou was continually accelerated. At each piccessive 
approach to tbe sun it arrives at its perihelion soorer and sooner; and 
there is so way of accounting for this so satisfactory as that of sup- 
po-ing that the space in which the planetary and comelary motions are 
performed is everywhere pervaded by a very rarefied atmospliere or 
ether, so thin as to exercise no perceptible effect on the movements of 
massive solid bodies, like the planets, hut substantial enough to exert a 
very important influeticc on more attenuateil substances moving with 
great velocity. Tbe effect of the resistance of the ether is to retard the 
tangential motion, and allow the attractive force of gravity to draw the 
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bod^ nearer to the mn, hj which the dimen^onB of the orbit are con- 
tinaall>' contracted and the velociC}' in it augmented. The final result 
-will be that, afb^r the lapse of ages, this comet will f&ll into the sun ; 
this body, a mere hazy cloud, continually flickering, as it were, like a 
celestial moth round the great luminary, is at some distant period des- 
tined to be mercilessly consumed. Now the diKOvery of this ether ti 
deeply interesting as bearing on other important physic^ qnestions, 
■uch as the un^ulatory theory of light; and the probaUlit}' of the 
future absorption of comets by the sun u important as connected irith 
& very interesting speculation by Profeisor Wm. Thomson, wbo has 
auggc3ted that the heat and light of the sun may be from time to time 
replenished by the falling in and absorption of countless meteitfs which 
circulate round him; and here we have a cause revealed wMch may 
Accelerate or produce such an event 

" On the 1st of September last, at eighteen minntes past 1 1 A. H., 
t, dbtinguished astronomer, Mr. Carringtqp, had directed his telescope 
to the sun, and was engaged in observing his spots, when suddenly two 
intensely luminous bodies burst into vie* on its surface. They moved 
side by side through a space of about 35,000 miles, first increasing in 
brightness, then fiiding away; in five minutes they had vanished. 
They did not alter the shape of a group of large black spots which lay 
directly in their paths. Momentary as this remarkable phenomenon 
was, it was fortunately witnessed and confirmed, as to one of the bright 
lights, by another observer, Mr. Hodgson, at Highgate, who, by a happy 
coincidence, had also his telescope directed to the great luminary at 
the same insIanL It m^ be, therefore, that these two gentlenien 
have actually witnessed the process of feeding the sun, by the fall of 
meteoric matter ; but, however this may tie, it is a remarkable circum- 
stance, that the observations at Kew show that on the very day, and at 
the very hour and minute of this unexpected and curious phenomenon, 
a moderate but marked magnetic disturbance took place ; and a storm, 
or great disturbance of the magnetic elements, occurred four hours 
fkfler midnight, extending to the southern hemisphere. Thus is exhib- 
ited a seeming connection between magnetic phenomena and certain 
actions taking place on the sun's disk, — a connection which the obeer- 
vations of Schwabe, compared with the magnetital records of our 
colonial obsertatories, bad already rendered nearly certain. 

" In chemistry I am informed that great activity has been displayed, 
especially in the organic department of the science. For several years 
past processes of substitution (or displacement of one element or organic 
group by another element or group more or less analogous) bave been 
the m^n agents employed in investigation, and the results to which 
they have led have been truly wonderful ; enabling the chemist to 
group together several compounds of comparatively rimple constitution 
into other? much more complex, and thus to imitate, up to a certain 
point, the phenomena which take place witUn the growing plant or 
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animal. It is not, indeed, to be anticipated ibal t)ie chemist shoald 
ever be able to produce, by the openitiona of the laboratory, the 
arrangement <^ the elements in the forms of the vegetable cell or tho 
animal fibre ; but he .may hope to succeed in prejaring some of the 
c<Hnp1ex results of secredon or of chemical chanj^s produced wltiiin 
the living organism, — changes which furnish definite crystallizable 
compounds, such aa the formiatee and the acetates, and nbich he has 
actually obtained by operations independent of the plant or the ani- 
mal. Hofiuann, in purauiug the chemical investigation of the remark- 
able compound vrhich he has termed Triethylphosphine, has obtained 
aome very Angular compound ammonia^ Triethylphosphine is a body 
irhich takes fire spontaneously vhen its vapor ia mixed nith oxygen, at 
a temperature a little above that d'the body. It amy -bo regarded as 
ammonia in which an atom of phosphorus has taken the place of nitro- 
gen, and in vrhich the place of each of the three atoms of hydrogen in 
ammoma is supplied by ethyl, the peculiar hydrocarbon of ordinary 
alcohol* From this singular base Iliriinann has succeeded in procuring 
other coupled bases, which, though they do not correspond to any of 
the natural alkalies of the vegetable kingdom, such as morphia, <]ulnia, 
or strychnia, yet throw sMue light upon the mode in which complex 
bodies more or less resembling them have been formed. 

" The bearing of some recent geological discoveries on the great 
question of the high antiquity of Man was brought before your nodce 
at your last meeting by Sir Charles Lyell. Since that time many 
French and Enghsh naturalists have visited the valley of the Somme 
in Picardy, and confirmed the opinion ori^nally published by M. 
Boucher de Perthes, ia 1847, and afterwards confirmed by Mr. Prest- 
nich, Sir C. Lyell, and other geoli^iists, from personal examination of 
that region. It appears that the portion d the rude fiint-implements, 
which are unequivocally of human workmanship, is such, at Abbeville 
and Amiens, as to show that they are as ancient as a great mass of 
gravel which fills the lower parts of the valley between those two 
cities, extending above and below them. This gravel is an ancie.it 
fluviatile alluvium by no means confined to the lowest depressions 
(where extentdve and deep peat-mosses now exist), hut is sometimes 
also seen covering the slopes of tbe boundary hills of chalk at eleva- 
tions of eighty or one hundred feet above the level of the Somme. 
Changes, therefore, in the physical geography of the country, compris- 
ing both the filling up with sediment and drift, and the partial reiixca- 
Tation of the valley, have happened since old river-beds were, at some 
former period, the receptacles of the worked flints. The number of _ 
these la^ already computed at above fourteen hundred in an area of 
fburteen miles in length and half a mile in breadth, has afibrdcd to a 
BUceesMon of viators abundant opportunities of verifying the true 
geoli^eal position of the implements. 

" The old alluvium, whether at higher or lower levels, consbts not 
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odIj of the coarse gravel with wonted flinta above mentioned, but also 
of super-impoEcd beds of sand and loam, in whith are many fresh- 
vater and land sbelis, for the most part entire, ^id of species now 
living in the same partof France. With the shells are fouDd bones of 
the mammoth and an extinct rhinoceroa, R, tickorkinus, an extinct 
species of deer, and fo»«l remains of the horse, ox, and other anir 
mats. These are met with in the overlying beds, and sometimes also 
in the gravel where the implements occur. At Menchecourt, in the 
suburbs of Abbeville, a nearly entire skeleton of the Siberian riiinove- 
ros is s^d to have been taken out about forty years ago, a- &ct atlord- 
o the question ptlen raised, as to wiietber the Lones of 
ia could have been nashed out of an older alluvium 
into a newer one, and so redepoeited and mingled with the relics of 
human workmanship. 

" The exploration of caverns, both in the British Isles and other parts 
of Europe, has in the last few years been proeccuted with renewed 
ardor and success, although the theoretical explanation of many of (he 
phenomena brought to light seems as yet to baSte the skill of the ablest 
geologists. Dr, Falconer has given us an account of the remains of 
several hundred bippopotami, obtained from one cavern, near Palermo, 
in a locality where there is now no running water. The same palteon- 
tolc^st, aided by Colooel Wood, of Glamorganshire, has recently 
extracted from a single cave in the Gower peninsula of South Wales 
a vast quantity of the antlers of a reindeer, perhaps of two species 
of reindeer, both allied to the living one. These fossils arc most of 
them shed horns ; and there have been already no lees than eleven 
hundred of them dug out of the mud filhng one cave. 

" In the cave of Brixham, in Devonshire, and in another near Paler- 
mo, in Sicily, flint implements were observed by Dr. Falconer, associated 
in such a manner with the bones of extinct mammalia, as to lead turn 
to infer that man must have coexisted with several lost species of quad- 
rupeds; and M. de Vibraye has also tlua spring called attention to . 
analogous conclusions, at which be has arrived by studying the po^ 
tion of a human jaw with teeth, accompanied by the remains of a 
mammoth, under the stalagmite of the Grotto d'Arcis, near T-royes, in 
France." 

An inlematJonal congress of persons interested in chemical pursuits 
was held at Carlsruhe, Germany, in September, 18C0, Dumas of Paris 
being in the chair. The attendance was lai^, and although a great 
majority of those present, as might have been expected, were Get- 
mans, yet representatives from many other parts of the world were not 
wanting. The proceedings lasted some days, and a defied account 
of the deliberations is b) be published. 

Among the quesljona submitted for general discusMon were the 
following : — 

Would it be judicious to establish a difference between the tetm 
atom and tnolecuie t 
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la the idea of equivalents empirical and independeDt of the ides of 
atom Or molecule 1 

Would it be dcsiralilc to place chemical notation in bannonjr with 
the progress of science ? 

yhs last question was anairered with much emphasis in the affinna- 
tlve ; but M. Dumas thought the time bad not yet ccane to adopt a 
deSuite method of notation. He wished, however, to see at once added 
to Uie system of Berzelius the modifications which were rendered ne- 
cessary by the recent progress of organic chemistry. One important 
point to which be called the attention of the congress was the necessity 
of looking at the requirements of instruction : in this respect unity in 
language and theory seemed to be most desirable. The President 
concluded by expressing the hope that the meeting wmld not be the 
last, and that next year the European chemists would again meet to 
discuss some of the points of a science cultivated at present with so 
much ardor and success. 

In the department of geographical research, tbeipast two or tht«e 
years have been periods of great activity; and especially in the ex- 
ploration of Central Africa the zeal of explorers seems to have been 
greatly increased. "The earlier discoveries of Livingstone," saja Sir 
R. I. Murcbison, in his address before the Section of Geography and 
Ethnolt^y, at the last meeting of the British Association, " have been 
fbllowed by other researches of his c<Hnpaniong and himself, which, as 
far lUl they go, have completely realized his anticipation of detecting 
large elevated tracts, truly Sanatona as compared with those swampy, 
tow regions near the coast, which have impressed too generally upon 
the minds of our countrymen the impositHlity of sustaining a life of 
exertion in any intertropical region of Africa. The opening out of the 
Shire river, .that grand affluent of the Zambe^, with the description of 
its banks and contiguous lofty terraces and mountvns, and the devel- 
opment of the healdifulnes? of the tract, is most relreshing knowledge, 
the more so as it is accompanied by the pleasing notice that in tliia 
tract the Slave-trade is unknown, except by the rare passage of a gang 
from other parta; whilst the country so teems witJi rich vegetable 
products, including cotton and herds of elephants, as to lead us to hope 
that a spirit of profitable barter, which powerfully animates the natives, 
may lead to their eivihzation, and thus prove the best means of eradicat- 
ing the commerce in human beings. Whilst Livingstone was swiing to 
make bis last venture, Captains Burton and Speke were returning from 
their glorious exploits into a more central and noijhern region of South 
Africa, where they had discovered two great internal takes, or fresh- 
water seas, each of tiiem not less than three hundred miles in length. 
I may here notice, to the honor of our government, that Captain Speke, 
asBOciaied with another cflicer of the Bengal army, Captun Grant, has 
received £2500, to enable him to terminate his examination of the 
great Nyauza lake, under the equator, and we hava reason to hope 
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that he will find the chief feeders of the White Nile flowing out from 
its northern extremity, and thus determine the long-sought problem of 
one of the chief sources of that cUs^c stream." 

CoolfV, the English geographer, baa published an article in sup- 
port of his belief that the great ]ake Nyanza, (be soutberomost por- 
tion of nhich has been described by Livingstone, and tisited by 
several of the Portuguese explorers, is identical-nJUi the Tanganyika, 
the northern end of which was discovered by Burton and Speke. 
If this theory be true, tEien we shall have a great ioiand sea, av^able 
for navigation, eight hundred and forty nautical miles in length, and 
extending from latitude 2° to 12° south of the eijualor. 

At the last meeting of the British Association, the following com- 
munication on Antarctic explorations, addressed by Captain Maury, 
TJ. S, N., lo Lord Wrottealcy, the President, was received and read ; — 

" My Dear Lord Wrottesley, — 1 hope the time is not far distant 
when eircumstaiices will bo more auspicious than at present they 
seem, for, as eoon as there appears the least chance of success, I shall 
urge the sending from this country an exploring expedition to the 
eight millions of unknown square miles about the south pole. An 
expedition might be sent from Australia, with little or no rist, Two 
propellers, or even two vessels wiib auxiliary steam-power, might be 
sent out, so as to spend oiir three winter months in looking for a suit^ 
able point along the Antarctic continent to serve as a point of depart- 
nro for overland or ovei'-ice parties. Having tbund one or more such 
places, vessels, properly equipped for land and ice and boat expedi- 
tions, might be sent the next season, there to remain, seeking to pi'ne- 
trale the barrier, whether of mountain or of ice, or both, until the 
next season, when they might be relieved by a fresh party, or return 
home to compare notes, and be governed accordingly. You know the 
barometer, at all those places which have a rainy and a dry season, 
stands highest ia, the dry, lowest in the wet. Now I do not find any 
indications that the Antarctic barometer has months of high range ; it 
is low all the year. Therelbre, if I be right in ascribing the apparent 
tenuity of the air there to the beat that is liberated during the con- 
densation of vapor from the heavy precipitation that is qonslanlly 
taking place along the sea front of those ' barriers,' we should b« 
correct in inferring that the difference in temperature between the 
Antarctic summer and winter is not very marked. If, in a case like 
this, we might be permitted to indulge the imagination, we might fancy 
the ' barrier ' to be a circular range of mountains, and that beyond 
&ese lies the great Antarctic ba^in. Beyond this range, as beyond 
the Andes, wo may fancy a rainless region, as in Peru, a region of 
clear skies and mild climates. Though ^the air in passing this range 
might be reduced below the utmost degree of Arctic cold, yet being 
robbed ot its vapor, it would receive as sensible the latent hvM 
thereof. Pas^g off to the polar slope of these mountEuas, this air. 
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then, wo&ld be dry atr ; descendiag into the vallej'^ and comiDg tinder 

tbu baromeiric pressure at the satlaoe, it would be narm air. Leslie 
has explained how, by brin^iig the attenuated air down from the aaow 
liae, even of the tropics, sud subjecting it to the barometric weight of 
the superincumbent mass, we may rase its temperature to inter-tropl- 
cal heat by the mere pressure. la like manner this Antarctic air, 
though cold and rare while crossdog the ' barrier,' yet receiving heat 
^m its vapors as they are condensed, passing over into the valleys 
beyond, and being i^ain subjecled to normal pressure, may become 
warm. We have abundant illustrations of tiie modifying influences 
upon climate which winds exercise after having passed mountains and 
precipilated their vapor. The winds which drop the waters of , the 
Columbia river, etc., on the western slopes of the Rocky Mountains, 
make a warm climate about their base on this side, so much so that 
we find in Nebraska the lizards and reptiles of Korthem Texas. 
Indeed trappers tell me that the Upper Missouri is open in fall long 
after the I^ower is frozen up, and in spring long before ■ — several 
weeks — the ice in the more southern parts has broken up. The 
eastern slopes of Patagonia afford even a more striking illustration of 
climates being tempered by winds that descend from the mountains 
bearing with them the beat that their vapor has set free. Thus you 
observe that an exploring party aUcr passing the barrier mighl, as they 
approach the pole, find the Antarctic climate to grow milder instead 
of colder. It would be rash in the present state of our infonnation 
to assert that such is (he case ; but that such may be the case should 
not be ignored by the projectors and leaders of any new expedition 
to those regions. The existence of an open sea in tho Arctic Ocean 
has, with a great degree of probability, been Ihi'oretically established, 
But the circumstances, as strong as they are, whith favor tho existence 
of an open water there, are not so strong and direct as are the proofs 
and indications of a mild polar tlioiale in lie Antarctic regions. I , 
have examined the immense hbrary of log-booka here fur the lines of 
Antarctic ice-drift. There appear to be two, both setting to the north- 
east, one passing by the Falkland Islands, the other having its north- 
em terminus in the regions about the Cape of Good Hope. Further 
south, icebergs are found all around ; but in these lines of drift they 
are found nearest the equator. The space between the Falkland 
drift and Iho Good Hope drift is an unfrequented part of the ocean. 
It may, therefore, be one broad drift, the edges of which only I have 
pointed out. Tbe most active currents from the soulh do not run 
with this ice. Humboldt's current is the most active, but it does not 
get its icebergs as far north as they come by these lines. This tir- 
cumatance has suggested the conjecture tliat one pari of the Antarclio 
Continent must be peculiarly well situated for the formation of gla- 
ciers and the launching of icebergs. These hnes of drift point to 
euch a place." 
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An Arctic expedition, oi^nised by public subscriptions, to folloir 
aubstanlially tlie route of Ur. Kane, and to attempt to reach the open 
Polar Sea, sailed during the past suuimcr Irom Boston, under Ibe 
command of Dr. Isaac L. Hayes (surgeon of the Kane expedition), 
nilli Dr. Sonlag aa aetronomer. The expedition was at Upernavik 
August 14th, from whence Dr. Hayes writes as follows; — 

"I anticipate reaching Cape Fraier, lat. 70" 42', where I propose 
fipendin;; the winter. A degree lower, bowever, vill place one within 
practicable reach of ray proposed field of exploration. If the condi- 
tion of the ice will permit, I will immediately, after a winter harbor 
has been selected, carry forward the boat which I intend using lor 
next summer's labors, and some provisions, as lar north bb possible, 
and then leave them, secured against the bears, and return to the 
schooner after the winter has firmly set the ice. Early next spring we 
shall push forward adracce depots, and, should we find eitlier ice or 
water, we shall endeavor to accomplish with boats or s'- dges, or with 
both, the chief object of the voyage before the tlose of the summer. 
If this fortune awaits as, we shall then return home without unneceS' 
sary delay. I do not, however, anticipate this result, but I expect 
that ne shall be detained two winters I shall endeavor, by every 
means, to avoid a third year's absence. We carry with us, however, 
food and fuel for that period, and, in tbe event of our being so long 
detained, I do not fear adverse results. With the fresh supplies we 
have on board, I believe we can resist the scurvy," 

The act of Congress of June 22, 1860, authorized the President to 
Bond some competent person or persons to the Islbmus of Cliiriqui, to 
examine and report upon the quality and probable quantity of 'coal to 
be found on the lands of the Chiriqui Improvement Ccmpany, the 
character of the harbors of Cliiriqui L^oon and Golfito, and the 
practicability of building a railroad across said isthmus, so aa to con- 
nett said harbors. An expedition was accordingly sent, un<'er the 
command of Captain Engle, U. S. N., with Lieutenants Jefiers and 
Morton as engineer officers, and Dr. Evans as geologist. The reports 
of these gentlemen show that the harbors on both sides of the Isthmus 
of Cbiriqui are unsurpassed ; tbaC, in the opinion of Lieutenant Mor- 
ton, "it is entirely practicable to connect the harbors by a line of 
railroad adapted to commercial purposes ; " and Chat the coal Ibund 
there is of excellent quality, and the supply inexhaustible. 

The discussion of the observations of the U. S. astronomical expe- 
diljon 1o Chili, under Lieut. Gillis, conclusively cslablishes the tact 
that Valparaiso, and probably the whole coast of Chili, aa laid down 
on the bcsl> charts (those of the British Admiralty), are four and foui^ 
fiftliB miles too far to the west, an error of much im[iorlance to navi- 
gators. 

The State Geological survey of California has beeu organized 
during tbe past year by the appointment of Prof. J. D. Whitney u 



.,Got)^le 



ON THE FI10GRE33 OF SCIENCE. Xin 

gedo^Bt, Mr. Williaoi Aslibtimer filling ibe post ofas^tant geolc^t, 
and ProF. W. IL Urewer that of a<;ri(.*ullural cbemist and botanist. 
The act authorizing the eurve/ alao contemplaica llio establiBliment 
of a Btafo museum upon a most extensive scale ; and the whole enter- 
prise is started on a most liberal and enlightened basis, and con- 
mences under more favorable auspices than any similar work hitherto 
projected in (his country. 

Dr. Nenbeny, the well-knoirn geoli^iat of Ohio, has returned to 
his home during the past year, afVer successful geoli^icat explorations 
in Hew Mexico and Utah. Some of the results of hii labom are 
noticed in the American Journal of Science as follotrs: — - 

" His coUeciioQ of foaiils is very lai^e, oiFeriog conclasive evidence 
of the geological structure of a very large area. Of the Cretaceous 
deports he was Ibrtunate in obtaining a peculiarly satisfactory analy- 
sts. Contrary to all our previous uolionn, these beds turn out to be 
much more largely developed, (hat is, existing in much greater force, 
stratigraphically, west of the Rocky Mountains than cast of them. Id 
Southern Utah (just where Marcou claims there are no Cretaceous 
Tocks) he found beautiful exposures, of four thousand feet in thickness, 
of strata of that age, wiib abundant fbsnls, both Animal and vegetable. . 
The bones of a huge Saurian are among Dr. Newberry's novelties," 

M. de Khanikotr has published a map of levellings, made by him in 
1859, in Khorassan, Affghaoistan, Seistan, and Central Persia, over an 
extent of two hundred thousand square miles. They are located by 
a triangulation connected with the triangulation of Trans-Caucasia. 
This vast country is subdivided into four terraces of unequal extent, 
And with a mean height of fifteen hundred to three thousand feet, 
each having a central depression and forming a ba<in. Tbe first and 
largest contains the great desert between Koum and Nichapoor; the 
second and southwestern, which is the driest of all, is the desert of 
Loot, between Khorassan and Irak ; tbe third, the de^rt of Seistan, 
has at its lowest point Lake Ilamoon ; and the fourth occupies the 
country between Toon Khaf and Seliar. Tbe mountains which fur- 
row these terraces are composed mainly of crystalline rocks, and are 
Temarfcable for their uniformity and for the extreme dryness of their 
Blo[ies. The vegetation of the first and last named terraces is iden- 
tical with that of the plains of Transoxianin ; the others present some 
plants of tropical forms, similar to those of Southern Arabia. Wber- 
eTcr the country is sheltered against the cold northern winds, the 
date-tree is cultivated with success. 

A geological survey of Norway is now going on, under the direc- 
tion of Prof. Kjerulf, of the University of Christiana. The greater 
part cf Southern Norway is already surveyed, and the nortbem part, 
it is expected, will be soon completed. 

In 1S58 the Imperial Academy of Science of St. Petersburg sent 
two young Russian naturalists, Messrs, Sjiiwerzow and BorachtBchow, 
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on fk geological and botanical expedition to the eleppes of the KirphiE. 
A brief account of their explorations has just been published. The 
most remarkable result attained was tbe discovery, on Ibe norlheaalern 
side of tbe Aral, of a completely marine flora, contisling of numerous 
species which are found in no other inland body of water, whether 
Bait or fresh. It has been known for some time that ihe mollusca'of 
tbe Aral, if not identical with those of the ocean, nere at least very 
similar to them. These two facts go tar (o prove that the Caspian 
and the Aral Ibrmed originally a portion of one great oceanic lay. 

General Schubert baa communicated to the Academy of Sciences 
of St. Petersburg a determination of tbe figure of the earlb based on 
the principal meaanrements of degi'ees ; he believes that it is an ellip- 
soid with three axes, or, in other words, that not only the meridians 
are ellipses, but that the equator is alu) an ellipse, though differing 
TBry slightly from a circle. 

The King of Bavaria is having eiecnted, at hia own expense, a 
magneto chart of Europe, to which several years of labor have 
already been devoted. M. Lamont, director of these works, has 
addressed to tbe Academy of Sciences of Paris, throunh the interven- 
tion of M. Elie de Beaumont, curious and tmporlant details upon the 
determination of the constant inclinations of the magnetic needle in 
tbe South of France and of Spain. Mariners will profit by the table 
of the declinations of the needle in tbe principal ports of France, 
Spain, and Portugal, traced by this savant. The declination is at 
Toulon, 16° 45' west; at Marseilles, 17° 7'; at Oporto, 22" 10'; at 
Brest, 22" S3'; at Cherbourg, 21° 38'; at Dunkerque, 20° 10', etc. 
This declination has, within a century, been diminiabing atan aver- 
age rate of seven minutes per annum. 

During the past year the Museum of Comparative Zoi;>!ngy, insti- 
tuted at Cambridge, Mass., by Pivlesaor Agassiz, and for the Ibunda- 
tion and endowment of which $225,000 was raised from tbe slate and 
, by private subscription, has been so far completed as lo be formally 
dedicated and opened to the publiu. The plan adopted by Professor 
Agassiz differs essentially from that of any other museum in the world. 
His aim has been to make the collection help the student by the sim- 
plicity and progressive character of the arrangement, instead of per- 
plexing him by the multitude of different ohjecta to be Btudicd. The 
student finds, first, a simple collection of tbe representatives of the four 
great types of animals, arranged as a lestibule, as it were, to the com- 
plete collection, so that the beginner who has not made his first step in 
loology, or Ihe visitor, not conversant with the objects of the insiitu- 
tion, can within half an hour obtain an index, as it were, of the 
principles of zoijiogy, and learn the essential characteristics of the 
four great types of Ihe animal kingdom, so as to recognize precisely 
what radiates, what molluscs, what articulates, and what vertebrates 
are. Next in order are representatives of the above classes arranged 
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for compArative exAmination and stud;. There is then to be a coUeo 
tion of animals, or fossils, arranged according to Iheir palierailological 
cbaract«r, tliat is to say, according lo the geological age in nhich 
they flourished. It is also contemplaled to have another coUectioa of 
animals based upon their ge<^raphical distributioii, — Ihe bear of 
the poles being brought side hj side with the reindeer, etc., of the 
Hune regions, and the Hod of Che equator with other animals d* hot 
countries; and also an exhibition of embryos in all tta^a of their 
development. The museum in its present state already ranks as the 
ninth in the world in its special departments, and it la the hope of the 
founder to make it within his own lifetime equal to any. 

A movement is now making to establish in Boston an institation on 
a most comprehensive plan, devoted to the practical sciences and arts, 
to be called " The Massacbusetts Institute of Technology," ■ 
Laving the triple organization of a Socielg of Arts, a J/useuni or Oin- 
Krvalary of Arlt, and a School of Indutlriai Science and Art. The 
vast and increasing magnitude of the industrial interests of New Eng- 
land fLiruisbes a powerful incentive to the eatabliEbmeut of such an 
institution ; and many of the leading minds of this section of country 
have long feit it imperative to provide for the people, in addition 
to the eatabUsbed educational aystemti, such facilities for acquiring 
practical knowledge, and for the iutelligeot guidance of enterprise and 
labor, as may make the progress of the New England States commen- 
surate, step by step, with the advance of scientific discovery. 

A recent report of the Academy of Stiences at Philadelphia ^ve» 
the whole number of specimens of birds now in the museum of that 
society at about twentj-nioe thousand. It embraces Mr. Gould's 
collection of the birds of Australia, also a laif e collection made by 
Captain Boys in the interior countries of India, and the collectimi 
made by General Maasena, Duke of Rivoli, which was once regarded 
as the finest private coUectiou of birds In Europe. Of the wWe number 
of specimens in the museum of the society, over twenty-ns thousand 
were the gift of a uogle individual, — the well-known ornithologist. 
Dr. T. B. Wilson. 

The State Agriculttiral College of New York, situated at Ovid, 
between the Cayuga and Seneca lakes, is completed, or sufficiently eo 
to be occupied, and will be open for instruction during the pi'csent 
year. Major Patrick, fornierly of the army, will be at the head of the 
inslitu^on, assisted by an efficient corps of teachers, and the friends of 
the institution have great confidence that it will be largely attended by 
young men wlio intend to devote themselves to the intelligent pursuit 
of agriculture, and will prove a moat useful and thriving school. 

There bas been recendy established in London a Society for the 
Acclimatization gf Animals, Birds, Fishes, Insects, and VegetaUea. 
The SecreUrj' is F. T. BuckUnd, Esq., whose name anri that of bis 
fiither are so thoroughly associated with natural history. The purposoB 
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of tlie inititntion are thus set down in an advertisement; " 1. The 
introduction, ace limatizalion, and domestication of all iniioxlotu anintaU, 
birds, Mies, inaecls, and vegetables, whether luetul or ornamental. 
2. The perfection, propagalton, and hybridization of races nuwlj intro- 
duced, or already domesticated. 8. The spread of indigenous animals, 
etc., from parts of the kingdom where they are already known, to other 
localities where they are not known. 4. The procuration, whether by 
purchase, gift, or exchange, of animala, etc., from foreign countries. 5. 
The transmission of animalti, etc., from England to her colonies and 
foreign parts, in exchange forolhers lent thence to the society. 6. The 
holding of periodical meetings, and the publication of reports and 
transactions ftir the purpose of spreading knowledge of acclimatization, 
and inquiry into the causes of success or failure. It will be the 
endeavor of the society to attempt to acclimatize and cultivate those 
animals, Inrds, etc, which will be useful and suitable to the park, the 
moorland, the plain, the woodland, the farm, the poultry-yard, as well 
as those whith will increase the resources of our sea-shores, rivers, 
ponds, and gardens." 

The Emperor Louis Napoleon, during the last ten years, has done 
more for the improvement of agriculture and rural economy than baa 
been done by all the other sovereigns of Europe put together. The 
Emperor's farms are sitaated in various parts of France, from the 
Laiidea, south of Bordeanii, to the neighborhood of Paris. They are 
model farms, — draining, subsolling, breeding of cattle, and other 
forms of agricultural improvement being carried, on in the most 
approved manner. The French government has, since the first revo- 
lution, always bestowed special attention on agriculture, horticulture, 
and arboriculture. Lectures on agriculture and horticulture are 
delivered by first-rate meu in the capital and in the provinces, and, 
though these are partly the results of private enterprise, tliey every- 
irhera meet with countenance and encouragement fiom the govern- 
ment. Gardening b taught by precept and example in many of the 
elementary schoob, and the young proficients are rewarded by prizes 
distributed by the local aulborilies. Among other things, the litera- 
ture of rural aSain is judiciously fostered by the imperial government 
The " Ampelographie Franfaae " is a magnificent work on the vines <rf 
France, published under the auspices of the Minister of Agriculture. 
It contains a series of folio engravings of grapes in their mature slate 
and natural sizes, carefully drawn and beautifully colored, together 
with an ample accompaniment of letterpress, desciibing the giowlh of 
the vines and the special culture of the vineyards, and exhibiting 
the statistics of the wine products of France with fulness, minuteness, 
and accuracy. 

The Society of Pharmacy at Paris offer a priz% of GOOO franca 
for the discovery of the artificial production of quinine, or, in default 
of this, for a substitute posses^ng equivalent anti-febrile properties. 
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The prize is open (o scientists of all Datioiis, and the time is limited 
to July, 1861. 

In the recent revision which baa taken place in the British Phar- 
mai'opceiaa, certain uhanges have been made, which, unless similar 
moiiifieadona be adopted' in this country, will tend to embarrass the 
American student of Uritii^h medical literature. The change conusts 
in discarding the troy weights hitherto employed in diapcndng and 
compounding medicines, and in adopting a new set of weights founded 
on the avoirdujuis pound, which is divided into uxtecn ounces, each 
containing four hundred and eighty parts, called gi^ns, instead .of 
four hundred and tbirty-savBn, as heretofore. The grain, scruple, and 
drachm of this new standard preserve their old relations to each 
other, and will accordingly be about ten per cent, less than tho corre- 
iiponding weights at present in use. and a proportionate addition would 
require to Ite -made in the doses of the various medicines prescribed- 
Mr. J. E. Wappffius has pubiiahed at Leipsic, daring the past year, 
a work entitled " General Statistics of Population," which shows con- 
clusively that the Maltbosian doctrine, that tbe increase of populatioTi 
U by geometrical progres^on, is a mistake. In France, tor instance, 
the rate of increase has been steadily decrea^ng since the peace of 
1815, it being as follows: — 

132lfolR31, . . B.rpercont. |lB41tol851, . . .4.4perc«nt. 

lS3llol841. . . 5. '■ |l851ttil850, . . .7 " 

In England, the decrease in the rate of increase has been less; — 

ISlltalRSl, . . . lS.epercent.|]S31tDlS4l,. . 13.G iwrceat. 

1821 to 1881. . 14.8 " ll84milB5l, . . 11-9 " 

In Prussia, the annual rate of increase was : — 

1817 to 1828, . . . l,n per cent. 1 1840 to lt<4a, . . 15T per cent. 

lS29tolStO, . . l.Se " U^Stol856, . . .6a " 

In Belgium, the annual percentage of ii 
vious to 1S46 to .42 from 1S46 to IS56 ; i: 
previous to 1840, to .GS from 1840 to 1850. 

Mr. Wappieua gives the following table of the percentage of 
annual increase in (he countries of Western Europe, and the period 
Te<|uired for doubling. It is based on the rate of movement during 
the last fifteen years : — 

K=i, ■-.•.■.•.•.■ 
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Sardinia, 
Pruaiia. 
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^e aboriginal inhabitants of the Facific islaadi are Taniabing 
before tho peaceful aggremions of colonization in a manner uoexanipled 
even in the l.btory of our decayinfi Indian tribes. The Bwi(l decline 
of the Sandvich islanders is irell known, but even their fearflil rate 
of decay u exceeded by that of tlie more southern insular people. 
The Maoris of New Ze^nd, were estimated by Sir Geoi-ge Grey in 
1S51 at 120,000 ; the censas of 1858 makes (hetr number only 50,000. 
" Neither census," remarJM one peculiarly fitted by a long residence 
among them to pronounce an opinion, "may be very accnrate, bat 
b(^h indicate, what every one in New Zealand knows, that the native 
races are becoming extin<rt with a rapidity unprecedented in the 
tmnali of nations." In Tasmania the earliest European colonista 
found in 1803 more than S,000 natives; they now number less than 
a score. In Australia ^ lome &tal process is gcnng on. The cen- 
sus of ISSS made the native pcpulsjion of South Anslralia to be 
8,540, and that of 1S60 shows them to. have decreased to 1,700. In 
Victoria there were in 1848 nearly 5,000 Australian aboriginals; in 
1860 there are only 1,7^8. 
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MECHANICS AND USEFUL ARTS. 



OK THE WAVE-LINE THEOKT. 

The followiiii; is an abstract of a paper read befbre tbe British Instltntion 
of Naval Arohltecta by J. Srolt Rnssell, Martli, IBOO, ihe otiject of which was 
to consider llie natara of the motion imparted to water when (Uetnrbcd by a 
vessel pushed through It bj motive power of any kind : 

The first inquiries to be made were, What became of all the wa.ter which 
a ship removed out of her way? auJ, How did it get out of the way? In 
proseculini; these inquiries, the author had first etnployeJ a small trough, 
or canal, a foot wide, a foot iie«p, and of considerable len^nh, and began 
with a very simple experiment. He sopported a small heap of water above 
the level of that In the trough by means of a partition at one end, and then 
withdrew the partition to see what the water would do, and found that It 
aasnmeil a beautiful wave-form of its own, ran along the whole length of the 
channel to the end, and left tbe surface of the water over whlch'it had passed 
BE still OS it was before. Had Ihe end of the lixiiigh been just level with the 
sarfoce of the still water, the wave would have jumped over, and left tbe 
whole of ibe water in the canal perfectly undisturbed. This phenomenon 
Is now known aa the " solitary wave of translation." This wave would 
travel to an almost incredible distance. Tbe author had followed sach a 
wave, on horseback and by other means, for miles. It leaves a little of 
itself, however, along the whole surface over which it passes. 

Tbe next fact ascertained was, that wherever the bow of a ship is moved 
through the water, a wave of this kind Is produced, and this is the " travel- 
lln(t"oc •'carrier" wave, which gets rid of all the water out of the canal 
which the vessel has to excavate. The ship feels no more of it, for it 
tpreads itself tn a thin flim all along the soiface of the water, ahead of the 
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Teasel, — not behind the vesBel, nor on each b[iJo of it, — with far jireater 
Te]oclt7 than that of the Tessel itself. After havlnjc made experiments on 
a Binull Bcale, the author took veasels on a larKS scale, had them drajyted by 
horses, and in other ways, through tlie water, and by positive olieervattons 
and meiisureinent fooniJ that this was really what became of the water dis- 
placed by the bow of the boat. On one occasion he drew eo lar^ a number 
of boats aloni; a canai In one direction, on a certain day, that the waves 
carried a^reut part of the water from one end of the canal to the other, and 
in the evening the water in iho canal was foand raised eighteen inohes at 
one end, and depressed to the same. extent at tJieotlier. The velocity with 
wbieh the travelling wave moved was found to depend entirely on ibe depth 

At 3 feet deep ttie ware tiarelB fl miles an hoar 



" 60 " " " 80 " " 

In addition to a constant velocity, this wave has a constant shape, a 
drawing of which was eKhlbiled by the author. And a most extraordinary 
clreumslance viaA, that Its form corresponded exactly with the form uf bow 
which be had previously, and from altogether different considerations, con. 
Btrpcted as tlie form of lease resistance. Moreover, he foond that what ha 
had endeavored to do In constrtictlng that form, — viz., move the particles of 
water gradually out of the way, from one position of rest to another, — the 
travelling wave also did; for on closely observing the wuter In the experi- 
mental trough under (be action of soch a wave, he obfen'ed that It lifted 
every panicle of water over which It passed out of one place forward Into 
another place, and there lett it perfectly at rest. In the travelling wave, 
therefore, as in ordinary waves, the particles of water composing it were 
continually being replaced by others, while the wave Itself advanced without 
apparent change. The foregoing fitcta convinced the author that the fornk 
or bow which he had adopted, and which has since been called the " wave 
form," was analogous and conformable to the nature of water and of wave 

Like many others, tbe anlbor at Urst thought that the stem of a vessel 
ought to be of the same fortu as the bow; but thought it proper lo under- 
take a, series of .experiments, with the view of ascertaining what happened 
when a bole in the water liod to be filled up. Where did the water tbat 
filled It come from? and how did It come? lie first found that the hollow 
made in the water bad no tendency to travel with an independent velocity 
uf lis own, but moved just as fast, and only as fast, as the body which pro- 
■duced it. He then discovered that the currents of water rushlog Into sncb 
a hollow, [him different directions, met, and produced a wave, which he 
called Ihe "following wave," or the "refilling" or "replacing wave," and 
which always moved with the velocity of the ship, and bad nothing to do 
with the dep:h of the water. The "following wave" also repeated Itself in 
an endless series astern of the vessel. Tbe author explained tliaC the nalore 
of (his wave required that the stem of the ship should be formed of cyctoldal 
corves, and showed how Ihij fact was applied in actual construction. 
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The author ml(;bt be asked, Tevertln^ to the wave at (ho bow, What 
became or the water at the bow, snppOBinn; he dragged the bout flistcr than 
the water fould spread itself? The answer was: Wilh only a moderflto 
force at hia disposjl the boat conlil not l>e made to travel faster; but if ha 
had force enough to compel It (o go in spite of the water, the water would 
Tiee up and stand on both sides of the boat until [he load had paseed, and 
then fall dotrn into (he hole left behind it. In a shallow canal in Scotland, 
vhcre the carrier-wave (ravelled only seven miles an hour, he had compelled 
o boat to ffO ten miles, and lie found that the water not only rose up, but 
lined the boat with it, to that she drew less water than t)efore, and actually 
went easier at ten miloa an hour than at five. Had not railways come Into 
fBEhion jnat at the time, the country would have been covered with little 
troughs, and people would have been riding on the tops of these waves in 
an easier and cheaper mode than by any other means then known- 
After explaining the dilTerent resnlta which are sometimes obtained at 
trials In the Thames, owinj; to the velocities of the travelling-wave vaiylng 
with the depths of the water, the onthor descrilicd the best means of ob- 
Bcning the wave on rivers and other like places, and then proceeded to the 
application of some of the piinciples before laid down to practice. First, ha 
sold it was a dclii^htful cireumslance that the wave- principle did not meddle 
at all with the form of a ship's midship section, but left the conttucior 
entirely free (o adopt any form of section be pleased. Next, It did not lie 
him down to any proportion of depth to breadth. It was, therefoii), a plas- 
tic lhin(t, and could lie applied to any frcncral form of ship whatever. The 
third and most important proposition was, that the wave-line preecritied the 
exact lensth of ship for every speed at which you wish a ship to to, and 
explains why a ion); ship Is Indispensable to speed. To go six miles an 
hoar, your vessel must be at Idnst 30 tbec long; for eiffht milea an hour, 50 
feetlonj;; for ten miles, 70 feet; for twelve miles, 100 feet; for fifteen, I'lO; 
ftireiBhtocn, 300; for twenty, 300; for twenty-five, 400; and for thirty, 500. 
The authpr had himself tried to obtain higher velocities than these with 
shorter vessels; and he had got them, but at such a fearful waste of power 
that it was insanity and folly not to lenifthen the vessels for tho purpose. 
The wave-line theory also told yon Ihat the length of the bow should be to 
ttml of the run as 3 to 2. Tho cause of this was explained. 

Tlie lines of the Great Eastern, the author said, were neither more nor 
less than an exact copy of the wave-linea- The length of the bow was 330 
feet; the length of (he run, 236; and having got this length of entrance and 
run, and feeling that more capacity waa wanted, it was of no use longiben- 
ing the bow or (he run, beeanso there was already provision for greater speed 
than the fifteen milea an hour which (he power lo be put into her could ba 
expected to give; 120 feet of parallel body were therefore put Into heramid- 
Bbips. The great ship might be of less flue-tines and still go wilh the same 
Telocity. 

There was a very valuable conclusion fbr practical ship-bnildcrs to be 
drawn, independently of what had been staced about the lines. It was this : 
That proportionate length and breadth were not necessary at all for a fast 
Tesscl. It was not necesaavy for a fast vessel lhat she should bo a narrow, 
thin, long vessel in proportion io her size. The author had taken vessels on 
the wave-line principle two hundred feet long, and had them made of every 
Toriety of breadth, and as long as they were two hundred feet long, and hod 
the lines belonging to fifteen or sixteen miles an hour, so Iouk (hey had gone 
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at th&t Toloclty with a f^ivcn power. Furlher: the resistance which aTessel 
expei'tcncca Tram the stirkini; of waler to the skin waa a most rormidable 
element of her whole reaiHtance; and grealer velocity in proportion to power 
wooli! be (fot ontof a vessel whidi was shorter than another, and also 
broader and deeper Iban another, providing lea^h enough for the velocity 
aimed at were got at starting. 

It was the duty of the author, however, to say a word or two on the his- 
tory of the Bulycct, and (he degree of novelty or oon-novelty to which it 
pretended. And he Iwgan with saying that he did not claim to be the in- 
ventor of hollow bows. Tliey hud existed as for back as he could tritco 
steam navigation. When be had first discovered what he believed to be Iha 
principles of nature which bore on this sntijei^, be felt that the form of ves- 
sel whicb accorded with tbcm could not be new, and he set about examining 
all claSECB of vessels. Ho fountl proofs immediately; so many, that ho felt 
aslonlshcd tlmt the books and treatises on nava,! archilcewre bad not all told 
tliem to du nothing but make hollow bows lh)m the tieginninj;. He showed 
that It must have been Impossible Ibr barbarous men to have made a rou^h 
boat fi-om two flat planks without fomiing snch a bow. But the old tonnnse 
laws had compelled builders lo make ships of the greatest possible capacity 
compnllble with certain measurements. Hence tho blaff bow was made a 
mailer of necessity. When, during the wars, we cnplured Spanish ships or 
privaieets with fine and often hollow lines Iwiow, — vessels which sailed 
admirably under their orl|!;inai trim, In which tbey were down by tbe stern, — 
we invariably found that tlicy proved but dull sailers in our hands, owing 
Dndoobtedly to the fact that we not only overloaded them with weights, but 
trimmed them nearer to an even keel, and so brought tbe bluff upper part 
of their bows down into the water. The boats of the London watermen 
illustrated the same principle. 

The author concluded by staling that the rapid advancement of confidence 
In the wave principle was owing very much to the British Association lor 
the Advancement of Science, which had placed at hla disposal lar^ means 
for the prosecution of scientific researches Into this subject, and bod every 
year enubled him Co publish to the world the proji;ress which he was making 
in the investigation. 

NEW UETHOD OF CLEANING THE BOTTOMS OP IRON VESSELS. 

A new and novel method of cleaning (he bottoms of Iron vessels has been 
successfully put in operation by Captain R. P. Dyker, of New York City. 
Tbe apparatus consists of blocks, each formed of three pieces of cork-wood 
and one of white-wood, firmly bolted together. On the piece of white- 
wood are fastened nine knives, or scrapers, six of which run parallel with 
the lino of the vessel, and the remaining three are placed at right angles 
with the others, Hopes pass through these blocks, which latter may be so 
arranged as to be Of any required length. To lengthen them It is only no- 
ccssnry to slinckle on others. Tltc block that comes in contact with tbe keel 
is much thicker than the others, so that it may reach that portion of the 
bottom which the thinner blocks would not. The blocks of course vary 
with the depth of keel of the vessel which Is to be cleaned. 

The operation of cleaning an Iron brig of about two hundred tons is thus 
described by the New York Coim»erci<iI AdoertiiKr : The apparatus con- 
sisted of seven blocks, of eighteen ioclies in length, ten inches wide, and 
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seven Inches in ihlchness; the heel block betne Just double this size. Tho 
blocks were caet overboard, and the rope which whb Bttathcd to them wns 
ptased around the trav and underneath tlie bottom of the vessel, and by 
hiialing npon the ropes alternately Ihe BCTapinj; brought ofF a large qnnntity 

Five men were employed in the operatton, which eeemed quite easy. 
The preRnnre of the water kepi the blocks close to the vobbcI's side, while 
the lightness of Ihe materials added much to the rnpidtty with which Ihe 
apparatus performed the work. As rapidly as the pari of the vessel on 
which the apparatua wns employed was cleaned, Ihe men moved a ftew 
Inches aft, nntll the whole bottom was thoroughly scraped. When the 
sharp curves of the vessel's lines Interfere with the nse of the blocks, a 
pecnllBr-shaped scraper, fitted to & long pole, is used, and, being floated also 
by cork, the work is comparailvely easy and raplil. 

BEACHING THE GBEAT EASTERN. 

The operation of cleaning the bottom of the Great Eattem has been per- 
ftirmud by placing her jipon a " pridiron," or framework of timl>er, on the 
beacb at Milford Haven, England. The arrangement of this construction 
1b described as follows in the London Timea : 

The beach, to the distance of Ave hundred and lifty feet, has been exea- 
Tated and levelled to within a few feet of low-water mark at epring (ides, 
which at high water will give a depth of twenty-five lo twenly-seven feet. 
The beach injf-piace Itself is composed of two "grids," Hfty yards distant 
from each other. Eacti grid is one iiundred and Sfty Tvet long, consimcled 
of forty stronK transverse " Iwiilts," or l>eams, of forly-flve, thirly-flve, 
thirty, and twenty-five l^t long hy thirteen inches square. They are laid 
down in four lots, ten of each length, wllh an Interval t>etween each beam 
of three t^t. E^h baulk of timber Is firmly fixed in its place by three 
iroD-shod plies, of n^m three to foar feel long. The lon;;eel of these lots is 
laid nearest amidships, and the rest according to tbdr length, thus tHperlng 
ofT to the stem and stern, so as in some degree lo correspond with the beam 
of that part of the ship that will be immediately al>ove them. Two " dol. 
phine," thirty f^l in height, made of four banlks, each thirteen Inches 
square, flrmly clamped and bolted together, strongly enpported by back and 
diagonal strate, have been driven In al about three hundred feel apart. 

These are for the ship's Bide to lie against, as well as lo act as guides in the 
actual operation of beaching. One of ihese dolphins will be just forward 
of the starboard sponson, and the other near-tier starboard quarter. These, 
together wilh the mooring tackle and other neceasary gear, oil of which ore 
provided, will keep ihe vessel in her position. The Qreat Easlera licing six 
hundred and Qfty feet long, it will thus follow that when in position she will 
be supported for five hundred and fifty feet of her len^-th; vii., three hun- 
dred on Ihe two grids, and two hundred and fifty on Ihe levelled beach, 
leaving only fifty feet of her bow and stem projecting beyond the timbers 
and excavations. The whole structure has been made at Ifae expense of Che 
Soulh Wales Railway Company, and will cose upwards of one thousand 
pounds, 

IBON-PLATED SHIPS. 
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cent vessel, seventj-seven metrea long and sixteen metres lifge — twa hnn- 
dred and finy by tiftj-one feel English. liet aspect I9 imposing b; the 
sevGiity of her lines and by the mnss of her Iron cuirass. At (he liei^ht 
of 1.8! metres — barely el x feet — above the waler, abe presenla tk battery 
of thirty-four guns of the mosi powerful effeet; on the forecastle, iwo lonjj- 
range pieces; on the quarter-deck, an iron redoubt to protect her com- 
mander at his post during the action. The reduced masts and wide funnel 
Indicate that the vessel Is not intended 10 go to a distance from our ports, 
bat that she is mode tor operations in the seas where henceforward the 
great differences of European policy will bo settled. The friealo has been 
Ibrice to sea, and it may now be said tbat ebe has gloriously lerminnted her 
triafs. In calm weather she parts the water without shock, and it may 
almost be said withoal foam, showing thereby how perfectly her propor- 
tions have been conceived. Her speed, measured on a Qxed basis of nearly 
eight kilometres, reached tSj^ knots, which Is the finest result ever ascer- 
tained in a Ebip-of-war. In a ten hours' trip bet averse rate was fififg 
knots with all her flres Uiihted, and 1 1 knots wiih half her (ires. In a rough 
sea she behaved petfectly. She pitches very gently, and rolls with a regu- 
larity that leaves nothing to be desired. — MoaiUar de la FhtU. 

THE FASTEST STEAMBOAT-RUNNING ON RECORD. 

On the 13th of October, the steamboat Daniel Drfin made the trip between 
New York and Albany in six hours and fifty rainutes. with live landings and 
against a bead wind. The distance on the Hudson River route between the 
two places is considered 10 bo one hundred and fifty miles; and if we allow 
ten minules for each of ihe landings, — they having to be made on, both 
sides of the river. -~ the actual running time will be six hours, and the aver- 
age speed iwenty-flve miles per hour. This is equal lo locomotive running, 
and the fastest ocean stonmcrs, in the calmest weather, do not come within 
eigbt miles per hour of this figure. — ScimUfic American, 

lEON SHirS. 

A congress of the most eminent ship-builders and naval architects of 
Great Britain assembled in London, iu April, IBtiO,— Sir John I'ackini^ton 
in the chair, — for the purpose of discussing different points of Interest in 
their profession. 

One Of the most important topics brousht forward was the conslrnctlon 
of iron ships, and the following is an abstract of Ihe discussion which look 
place on the subject. Mr. William Fnlrhaim stated that he hod bean en- 
ga{::ed for a period of forty years In various works connected wltli Iron, atid 
Its appUcalion for ship-building purposes. About thirty .years ago. In con- 
Junction with the Messrs. Laird, of Birkenhead, he found by numerous ex- 
periments Ibnt vessels made of iron would be capable of more resistance, 
lighter, and better calcalaled for a large cargo, than timber-bull t vessels. 
Messrs. Laird and himself then commenced building iron vessels on a large 
scale, and from 18.35 until 1818 upwards of one hundred first-class ships 
were proiluced. When first constructed, iron vessels had many defects; 
great Improvements had since taken place, but much remained to be done. 
Of lalo years this class Of vessels had been constructed very long, lo order 
to give them fine lines and increase their carrying power; but hitherto this 
Increase of length had been obtained at ou expense of the strength of the 
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ehip. In maoy cases the lenf^h of iron veEsels woe eight or nine tlvea that 
of nho beam, aad altliouj^h he did not sa; [bat snch bod yet obtiilncd their 
maximum lengtb, yet the mode of constracliun was capable of moch Im- 
provement. - He HBSured them that vesaelB in a rolllnp son, or etrended on a 
lee-ehore, were governed by the game laffs of transverse strain as holloa 
iron beams, like the. Britannia tubular biidK^; hence a ship conld not be 
lenglbencd with impunity without adding to Its deplb or the sectional aiea 
of tlie plates in the middle. An Iron sbip of the ordinary constmction — 
300 feet Ions, *Ii feet beam, and 36J f«et deep — waa inadequfttoly designed 
to resist strains nhen treated as a simple beam ; and a sbip iraa like a sim- 
ple beam when supported at each end by waves, or when, riaing on the crest 
of a wave, it was supported ou the centre with the stem and stern partially 
suspended. In these positions an iron ship underwent, alternately, a strain 
of compression and a strain of tension along the whale section of the deck, 
corresponding with equal strains along the keel. Such a vessel could make 
a number of voyages at sea, because it was there sustained In a measure by 
the water; but when driven upon a rock, with its bow and stem suspended, 
it would tireak in two, owinn; to the Insufficient mode of constructing the 
decks. An Iron ship of the forcpilng dimensions, as nsnClly constructed 
and tried by "the beam formulie IV = (a <I c -r- (), would be broken asunder 
If tried with a weight of nine hundred and sixty tons suspended ftom bow 
and stem. But If the deck-beams were covered with Iron plates throughout 
the whole length on each side of Che hatchway, so as to tender the deck area 
mnal to that of the bottom, we should have nearly twice Ihe strength. He next 
considered the displacement of such a vessel in tons, and found the strenj^h 
tar (Vom satisfactory. When loaded to a depth of eighteen feet, the displace- 
ment was aboDtone bundred and seventy-seven thousand cubic feet — equiv- 
alent to five thoosand tons for, the ship and cargo. If we considered this 
welicbt uniformly distributed, and compared It with the strength determined, 
we have a load unifbrmly distribated of dve thousand tons added to tbat of tho 
breaking weight of the metal in the vessel, which would leave a deficiency of 
Btren^h equal to one thousand one hundred and sixty tons; so that, if laid 
high and dry on a rock at Che centre, it wonid break with foui^flfths of the 
load which it carried. These were extreme cases, but ships should be bnllt 
for tbem if possible. There had been Improvements introdaced recently in ' 
Iron vessels, still they wore all (oo weak in the decks. These, he argued, 
should be so strengtbened as to be equal to the keel, and thus provide a 
maririn of strength for every contingency. He recommended the addition 
of'two longitudinal stringers, running one on each side of the keel ; the cov- 
ering of the cross-bearers of Ibe upper deck with Iron stringer plates, tlick- 
est towards the middle; also two cellular rectangular stringers — one on 
'each side of the hatchway — all running the whole length of the ship. Ha 
also argued the 'importance of using the tiest qnollty of melal. No plates 
should be employed that were incapable of withstanding a tensile strain of 
twenty tons per square inch. 

Mr. J. Scott Kussell pointed out various improvements which he had 
carried out, especbtlly with relation to vrater-tlght bulkheads. These were 
a source Of great strength to Iron vessels, as they were placed inside the 
ship; and even if n collision took place, and the ship was cut throngb, they 
would Buvo it fVom sinking. Twelve years ago he built a vessel which 
might be described as all bnlkboads, and entirely divested of frames. Ba- 
lieVlhg that the centre of the vessel required lo be essentially strong, ha 
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euded a web of iron completely t]iron!;Ii it, In some casea paasioj^ throngh 
the buhvarke, and Bomotlmes avoidtn); tbcm. 

Hr. Bilchle (aurrejor of Uoyd's Register) said he should like to hear 
eomcthinK ftom Mr. Rusaall on ihe subject of rivets. 

Mr. Russell said that was a. moat Important matter in the ranatractlon of 
Iron abipa. He had reeentlf Inspected a vessel returned from a vo.vAjre, and 
found that the heads of at least one tbonaand rivets were off. How Ihey 
came off was a mysterj to him; but he gave a very modest rap wltb a 
hammer, and one of the rivets dropped out. He had adopted the system of 
conical riveting, which he found to answer verj well, ae, when the head was 
gone, the rivet waa perfectly water-tight. 

Mr. Kapler (of Glasgowl observed that he did not approve of the tubular 
(ystem advocated by Mr. Fairbairui and it must be recDeml>cred that a sta- 
ttonnry tnbuhir iron bridge liad not lo contend with the constant strain of 
the sea. Many and conflicting opinions prevailed aa to the best form of the 
keel; some were for having it Hal, others sharp — and perhaps both were 
right (Langhler.) For bis own part, ho did not build a vessel to go on 
the rocks; but If she were taken there he conld not help it. If they could 
possibly arrive at the absolute breaking power of the sea which an iron 
Teasel would bear. It would be a great discovery. He agreed with Mr. Scott 
Russell, that it waa not in the power of man to build a ship which would be 
able to bear up against the breaking power which the iioyuZ Charier encoun- 
tered aa the sea went over her broadside. 

Mr. Fairbaim again addressed the meeting, expressing bis opinion that 
Iron ship-building; was at present in a transition state. They required to 
have better and stronger plates; and If owners would only give a ikir price 
for their Tessels, many catastrophes which resulted lW>m the use of bad iron 
might be averted. 



In a paper presented by Mr. Fairbaim to the British Assodation for 1860, 
the author detailed the rcsulta of a set of experiments, having for Ihek 
object the determining of matters with which the public are intimately con- 
cerned, viz., the efficacy of girders supportiug bridges over which railway 
trains ore constantly passing. It is well known that Iron, whether In Iha 
shape of railway axles or girders, after ondei^ing for a length of time a 
continued vibratory or hammering action, assumes a different molecular 
atmetore, and, though perfectly efficient in the first Inslante, becomes brittle, 
and no longer capable of sustaining the loaJa to which It may be subjected. 
Mr. Fairbaim stated that the practical conclusion to which his experiments, 
so far as tbey had at present gone, would lead, waa, that a railway girder 
bridge would, irrespectiye of other causes, last a hundred and finy years. 

IMPEOVEHENT IN THE STEAM-ENGINE. 
An improvement in the construction of steam-engines recently devised 
and patented by Richard Barton, of Troy, N. T., has for its object, first, to 
enable a steam-engine having a long cylinder, and eonseciaently a long 
stroke of piston, to be brought within a comparatively small space; and, 
second, to enable two complete revolutions of the crank shaft to be fro- 
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dnred by the otroko of ihe piaion bnck nnd forth. The Invention conaUta 
JQ connecting the piston-rod and crank of an engine by means of a system of 
toggles and eonncctlng-rods. applied and ananirGd in a peculiar maancr, 
wherel>7 the above objects are accomplished, and an engine possessing 
anpetior qualities for driving the screw-propeller is obtained, 

EKICSSOK'S CALORIO ESGISE. 

The applicability of Ericseon's caloric engines for all bat a very few of tha 
thouaand uses for vrhieh power is required, has within the paal few years 
been sufScicntly demonsCrated, and the Introduction and use of Ihem Is no 
longer a matter of eJtpcrimcnt. Wore than five hundred of these engines- 
varying in dimensloos of cylinder fVom 3 to 32 inches — ore now in sac- 
cessful operation In different parts of tb« coantry. Many of these ore 
employed as domestic motors In pimiping water. A largo number, chiefly 
18-inch cylinders, are perforralnfi; a similar otilcc at railway stations, Hr. 
Vibbard, the General Superintendent of the New York Central Rjdiroad, 
after having had five of these engines in use at water-stations for several 
months, reports officinlly, over his signature as superiuteudcnt, Uiat Ihey 
'perform on " incredible" amount of labor " for the small quantity of fuel 
consumed." One of them, at the Jordan station, ho says, performs the labor 
of fonr men, at an expense of ^q*^ of one cent per hoar; and one at the 
Savana station does the labor of Ave men, at a eoat of eleven cents per day, 
making a saving of over $120 per month. " We have decided," he says, 
" to use the engines at all stations where we are compelled to supply locomo- 
tives by pumping." An engine of the same sizo at the Newmarket station, 
on the Now Jersey Centra Baiiroad, raises thirty-throe thousand gallons of 
water at the cost of less than nine cents a day, or Sfly-three cents for six 
days, as appears fVom the certiflcaic of Mr. Overton, road-master. 

For driving printing-presses, the caloric engine has been found equally 
useful. Fifteen doily netvspapors in the United Stales ore now printed by 
it, and we need not add that a daily paper calls for a motor that is economi- 
cal, efficient, and in all respects reliable. The engines thus employed are of 
18 inch and 24-Inch cylinders. 

Engines of 34-inch and 33-incb cylinders are used in raising grain at rail- 
way stations, and merchandise in large stores; In pulverizing quartz, split- 
ting leather, propelling sowing-macblnos, pulping and hailing coffee, ginning 
cotton, and ornshlng sngar-cane. 

The 34-inch engine has also been successfnlly applied for ships' uses, in 
pumping, loading, and discharging cargoes, warping ship, handling the 
anchor, and tbr many other parposes now calling for manual labor. 

Many engines hove been sent to Cuba, where they have been sncceBsfOlly 
applied to various uses. And within a recent period an order has been 
issued by the governor forbidding the erection of any other kind of engines 
tn the city of Havano, or in any town on the bland. 

It is found that, with every increase of dimension, the power of the engine 
is more than proportionately increased; ond while the engine has been from 
lime to timi) enlarpod fVom 6 to 8, 13, 18, 34, and 33-inch cylinder with com- 
ploto practical success, thoi-e is no reason to heliovc that Ihe 48 or GO-iuch 
cylinder will express the limit of available and economical power. It is 
BDfflcIent to soy thot this limit Is not yet ascertaiued, and that actual results 
Indicate that it has uot hoen approximated. 
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SeTcral of the largest machlne-shopa in the Dnitcd Stales tire now engaged 
In tho matiuracture of tbese engines, under litenxes from, the palGutee. 
Among these we may mention (he establishments of I. P. Morris & Co,, of 
Philadelphia; the Newark Machine Co., of Hewark, N. J.; Cliue Brothel's, 
of Srhenectnd;, &nd William Kidd & Co., of Koeheater, NewYorli; and 
Nourse &Carjl, of Boston. Hr.John It. Kitching has established a general 
Bgeocj for the engine in Hew York Cilj", where he eells machines of his own 
mannfacture, and (hose of the manufikctnre of other licensees. 

It is but an act of justice to the caloric engine to state that the claims that 
are made for it of enlhre safety and great economy seem to be abundantly 
sustained by eompeient testimony; and we do not forget that (he only com- 
petent testimony In tbe case is that of men who hare themselves employed 
the engines, or wntcbed tbem diligently and Intel iij>eDXly in the aetoul per- 
formance of their offices. Such testimony is that of Proifetsor Henry, offl- 
cially made to the Lighthouse Board, to the practical operation of an 18-inch 
caloric euglns in Its application (o DalKtil's fog whistle, or trumpet. Ha 
says : " It [Iho caloric engine] Is very aimpio in construction, easily put 
in operation; . . . easily worked, and not liable to get out of order. . . The 
quanliCy of i^el required to supply the necessary amount of motive power is 
too small to be considered an item of importance. The fumaco holds about 
e, peek of coal, and no addition to the tire was made during the time the 
committee was making the examination, though the engine was coaBtanlly 
in motion for several honra. But the properties which more particularly 
recommend it for the purpose of signals are, that It offers not the least dan- 
ger of explosion, and no water is required for its operation." 

I^KOIB'S GAS-ENGINE. 



engineer. 

Tbe machine in question somewhat resembles an ordinary steam-engine, 
but its motive power is obtained by the combustion of the ordinary illumi- 
nating gas, mixed with atmospheric air. In certain proportions, this mix- 
ture is explosive, as gaa-engineers well know. But in Lenoir's machine tbe 
detonating proportion of two volumes of gaa to one of air is avoided, and 
the highest coinhinatlon allowed is one of gas to nine of air. Besides, the 
two are not brought into contact till they have entered (he cylinder, when 
they are Ignited t>y a spark from a little Ruhmkorff apparatus, and the dila- 
tation of the gases forces the piston forward with great force. When the 
piston reavbca the end of the cylinder. It la carried back a little way by the 
momentum of tbe fly-wheel, opening a valve at the same time, and admit- 
ting another supply of hjdrogen and air, which is ignited by an eleelHc 
spark, and so the alternate motion is established. Tbe whole machine is 
simple and beautiful, and (he only question as to its utility seems to be tbe 
very important one of economy. 

On this point M. Lenoir states, (1), that the prime coat of his machine Is 
only aboulhalf that of a steam-engine of thea.ime power; and, (2), that even 
in using street gas, at the rate of Si. 60 per thousand feet, the saving of fuel, 
as compared wllli the steam-engine, is at least fifty per cent., and that they 
hope to otitain the nou-lilnminating gas, which will answer the purpoi^c just 
as well, at oue-sixlh of the price mentioned. One disadvantage of the 
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iteam-enKine is Bharod by M. Lenoir's, tU., all the heat (^etierated caneTj 
1>e converted Into power. If there was nolbing to liladcr tbe complete 
expansion of the gases, the temperatore of the expanded gta would be as 
low na before the combustion; but, after a certaia point of dilutaliun Is 
reached, tbe expanaivo force left is not sufficient to move the piston, and the 
air must then be tarned Into the waste-pipe, though etill Tcry highly healed. 
On the other hand, there are several advantaj^ claimed. Be aides the low 
prime coet and alleged economy of fuel, there is a great saving from the 
ftcility of starting the machine In an iostnnl — certainly a very groat advan- 
tage, considering tbo loss of time and fuel attendant upon raising steam. 
Then thete Is considerable espenso Involved in stopping a steara-engtne, 
which la obviated here; the combustion In Lenoir's engine iMlnfj; stopped 
InstanCaneoualy by tSe turning of a bntton. 



OF'ST&AU BOIL 



The author adverted to the means hitherto adopted for teating boileri. 
First, That by atcam presBure, which gives no certain indication whether 
strain bas not taken place under ita influence, so that a boiler ao tested mny 
enbscquenlly explode when worked at the same or even a soniewhat less 
degree of pressure. He tniated that tnls blgtily reprehensible practice had 
been wholly abandoned. Second, That by hydraulic pressure obtained by a 
force-pump, which does not afford an absolutely reliable proof that the boiler 
has passed tbe ordcol without injury, ancl, moreover, requires a special appa- 
ratus. Tbe plan which bad been adopted by the author for two years past, 
■with perfect succeaa, was fl«o from the oyections which applied to tho 
above, and is as follows: Tbe boiler Is entirely filled with water, then a 
brisk fire Is made In or under It. When the water has thereby been warmed 
a Utile, say to IIP or 90° Fahrenheit, the safety-valve la loaded to the pres- 
snre up to which the bolter is to be tested. Boardon's or other pressure 
Indicator is then conatantly observed; and If tho pressure occasioned by tho 
expansion of the water increases continuously up to the testing pressure, 
wllhoDt sodden etoppage or diminution, it mny be safely inferred that tbe 
bollct has stood it without strain or Incipient rupture. 

In the trials made by the author, the pressure rose IVom zero to sixty-two 
pounds on the square inch In five minutes. The facility of proving a boiler 
by this method was so great, that ho trusted that owners would be induced 
to make those periodical teat", without which fatal experience bad shown that 
no boUer should bo trusted. —JVeutoi's fioniion) JburnoJ. 

THE GAUGE OF RAILWAYS. 

The London Engineer says that experience baa demonstrated a narrow 
gauge to be derfdedly superior to a broad gauge for rallwaya. Tho power 
required to work them Is much leas, brood gauge roods requiring engines 
and carriages of excessive weight. The broad gauge neccsBiiatcs longer 
axles, which increase the liability of one wheel to tun ahead of tbe other 
on the same axle, to which there is a tendency on all roads, and a conse- 
quent binding of tho wheels between the mils. It Is perfectly established 
tbat the nanow gauge aflbrds sufficient space for tbe heaviest engines. 
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THE CONTINUOUS BAIL. 

Our reflders nro aiFare lba[ a conttnuona or componnd rail has been for 
some years employed on various railways; that it has made an obviously 
improved, smooth, and easy-ridiog tracii, when new, bI loaat, and that it la 
Blill largely used on the New York Central and other lines. But the general 
impreseioD Is, that It has not proved remarkably succcssfHil, ir, indeed, it has 
not decidedly failed, A very brief review of the history of continuous rails, 
however, and of the circumstances of American roads, will show that the 
plan la a decided improvement in every particular; that Us first cost, and 
renewals, and the repairs of the rolling slock carried by it, are much less 
than Iti the cose of the common rail. 

The first conlinuons rail was the common rail split vertically from top to 
bottom — tbe two nearly equal parts breaking joinf! with each other, and 
fastened together with rivets. In case of wheels worn on other and differ- 
ent slsed rails, the whole bearing miifht come on one of th&e paru, rapidly 
cruBbing it, and prying the two apart Tbe lamination of the Inside ed;tes 
still further suudored the two bars, and the ftost rapidly split them apart, 
breaking the rivets.. This rail was Impractlcabie, althout;h for a few manlhii 
It made the best road ever laid. While it wan good, and before it bad aeri- 
ously deteriorated, it was believed to have saved enough repair expenses of 
way and machinery to have nearly paid for its extra cost. The next plan of 
continuous rail had a Bplit head and a solid foot, half tbe section of the 
head resting on the foot of the other half. The abrasion of the Iron upon 
iron, in the absence of rigid connection between them, soon destroyed this 
Tail, but It manifestly decreased the fcpair expenses of machinery. . A suc- 
cessful continoous rail was then brought out, which bad a split foot and a 
solid head, the small section of the foot forming a sort of continuous splice, 
.or bracket-joint. This has been In service for above six years on the New 
York Central. It is to be regretted ibat that company has not kept a more 
definite record of the influence of the continuous rail on the repair expenses. 
The obvious results of long practice, however, are such that It is Biill lately 
used, and that the manner in which It eases the shocks asual at the joints 
of common rails, and its uniform elasticity, have made It adocidedly paying 
Investment. But tbe philosophy of permanent way, as deduced from the 
general experience, is more conclnsive. No one wlU dispute tbe fatt that 
tbe thorough ballasting and drainage of the road-bed wilt allow the use of 
such a high rail as can alone be thoroughly spliced at the joints. But this 
hl;;b rail ia necessarily rigid, and If not siipi>orted by an even bed of liall.ist 
Bnd sleepers, will bring its bearing on widely distant parts of the road-beij, 
since it cannot yield so as to bear on alt parts; hence the rail will perma- 
nently bend and rapidly deteriorate, and, when both rigid and rough, will 
form the worst imaginable track. The experience with the sercn-incb rails 
on the body-ballasted pait of the Camden and Amboy line proves this, white 
much heavier rails on the English well-ballasted tines outlast light rails on 
the same road-bed. A light, yielding laO, however, on a mad roa(I-t>B(l,wilt 
adapt Itself to the churning of the sleepers, and take a bearing on the whole 
of the bed. It wilt not permanently sot when sprung and twisted, and if it 
twcomes bent on a very bad line. It will not bo both rigid and rough, but 
will be somewhat elastic under the wheels. It appears, then, that we must 
have either tolerable ballasting and drain^e, — a good road-bed. — or else a 
Bhallow and yielding rail. Since our maiui|;ers are either too lloiiled aa W 
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means, or too nnn-iae when thej have tha means, to institate the fOnda- 
mencal remedy, the eompromlae ie generallj- a l(iw rail, wbicb, Tor the 4ei7 
toagon of its Eballownesa, cnrniot be spliced at Its eignnlty TulnerabEe point, 
the joint. So the dilHcullj engendered by a low rail is almoiit as serloua as 
that BOnsht to be avoided by the low raii — the dleoonnected joinis Eoon 
wear and hammer tliemflelves and the macliinerr to pieces. Now, Eeveral 
hundred rail-joints [lave l>ocn invented, Bome of which really preserve, to a 
considerable extent, the continuity of tha rails as If thoy were a continuous 
bar; but those that do »o run into Cwo obsCacles, which are nearly fatal : 1. 
The cost of thoroaghly jointing a low rail is too enormona, in the eyes of 
those who will ose low rails, at all to warrant lis adoption. 3, The neces- 
sary weiKhl and rigidity of a good joint are so great as to destroy (he very 
effect sought In the' low rail — continuous elasticity. Now, the contlnuons 
rail Is the compromise between these almost irreconcilable elcmenta. It is a 
conllnuons splice, not, indeed, preserving the full sircn^h of the bar at the 
joint, but proveatine much deflection, and eqnaliiinst what there is; that is, 
bringing down both rail ends allhe. This It does without adding rigidity, 
for the weight is the same at all parts. The cost of the continuous rail is 
five dollars a ton over thai of the solid rail of equal weight. This makes 
the joints cost about a dollar each; and we know of no other joint, costing 
a dollar, which so securely fastens the ends of low rails, — for the lower the 
rail the greater the difficulty in jointing it. — Neui York Times. 

DO RAILWAY BAILS EVEn WEAK OLT T 

Mr. Herapath, editor of Herapath's Bailtoay Journal (England), atafea, on 
the authority of some of the most practical and experienced railway men of 
Great Britain, that railway rails, unless at stations and places where there ia 
Eliding, do not sensibly wear out. This statement, however, applies lo rails 
made of pood iron, — not Inferior iron tinned over, as it were, with good, — 
and to rails on the middle of a line, over which trains are run in the ordi- 
nary way. Experiments have been made by taking up and carefully weigh- 
ing rails in this position after twelve months, wear, or more, which were 
found not sensibly to have lost any weight during that time, thereby proving 
that there could have been no sensible wear. 

THE BISSEL LOCOMOTIVE THUCK. 

The common locomotive troclc consists of a (Vame, holding the four ^nt 
i^eels, and taming on a pivot, or, king-bolt, like the fore axletree of a 
wagon. Although such a truck moves round a curve more easily than If it 
were rigidly parallel to other sbafis and did not tarn on Its king-bolt, yet ita 
action Is hard, like that of a ear whose wheels are nearer together on one 
Bide than on the other when moving on a straight Crack. With the Bls^^el 
Improvement, the truck does not turn on Its own centre, or pivot, but slides 
Bidewisc under the enpnes, tieing held by a radius-arm extending back andcr 
the engine, and fastened to a pin half-wuy between the centre of the truck 
and the forward drivlng-Bhaft. Thus all the axles of the engine ate more 
nearly radial to whatever curve the train strikes; the wheels are less likely to 
run off, and move with Ides O-lclion ; shorter curves may be passed, and the 
flanges wear less. The chief improvement is, however, that one pair of 
wheels raay t>e used Instead of two pairs, which are necessary iu the oh) 
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tmok. Another Incidental nnd considerable adTantage Ik. that with a sia/ift 
■haYc the bearing of the engine is throirn Ainher forward, atid the weight 
accessary to adhesion Is thrown further back upon the driving-wheels. 

IMPEOVED LOCOMOnVES- 

Tho introdacllon of cheap steel, and the (rraduaUy Bpreadlnj; fact that 
conitiincd ptrength and llKhtnees at any retuonable coat will pay at once and 
Iiamlsomely as features of iocomotlTS machinery, ar« leading to a signal 
Improvement In tbe locomotive engine. At the Albany Iron Works, semi- 
Bteel la tnjlng largely introduced for all parts of tmilera, alloffing twenty-five 
per cent. incresBC of streriftth with the same weight, or twcnty-flve per cent, 
decrease of wcii;ht with the same strength. It la probable that a higher 
prUBsnro wlQ be employed, since It is economical in Itself, and that boilers 
■will ho somewhat lightened. Steel tires of the same make are now nnde> 
l^lng a BO far promising trial. They will greatly add to ^he durability of 
engines, and decrease weit;ht where lighlneBS is most needed — In the parts 
unrelieved by eprings, which act as a forge-hammer directly on the rail. 
Tlie above features cost no more in semi-Bteel than in iron, and therefore 
should come Into much more rapid use. Krupp's Prussian steel axles — the 
best in tto world — are finding favor at double the cost of Iron. 'We do not 
hear that they ever wear out or break. They have not tieen in ase long 
enoui;h lo sbow old age yet, ihongh some have mn In this country over a 
doxen years. Another decided improvement in locomotives la in the propor- 
tions of the boiler and the steam -generating apparatus. Smaller grates, 
larger combustion room, a very much larger watet^irculeling space, -- allow- 
ing less nominal and more real heating surface, — and the modern appa- 
ratus in the gmolie-boit for facilitating draft, have considerably decreased 
tlie consumption of fuel and the wear of boiler in the production of a given 
power. 

HEELS — 

The supply of car-wheels to railway equipment has become a distinct and 
extensive branch of the foundry business. Several very large estahllsh- 
ments, and many smaller ones, are constantly employed in this single manu- 
faclDre. Wrought-iron .wheels, such as are almost exclusively used in Eu- 
rope, are too expensive, according toonr railway policy— a reduction In first 
coat Is the leading consideration; white the Oanges of wronght wheels rapidly 
cut out on our most crooked roads, rendering a harder material desirable. 
Steel tires, which are, Bclentiflcally considered, the best known for durability 
and shape, — roundness, — are very much more expensive; and our roads 
have not yet found It expedient to introduce them. The improvement we 
shall describe will furnish many of their advantages at a very cheap rate. 

The service of car-wheels, especially on our rough roads, Is very severe; 
ffre.1t strength to resist side and other etrains, and the Incessant bammering 
of our jointless rails, and extreme hardness of the tread or rolling surface to 
prevent rapid wear, together with tbe greatest possible tightness, are essen- 
tial. To embody these conditions in a single casting la more ditflcult than 
the uninitiated would Imagine; the nature of the metal itself is In moat re- 
spects adverse to sach a result, though In one respect It Is extremely fiivur- 
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able. There are rurtain kinds of Btrong, hard iron, which, when melted and 
suddenly bco ugh c in contact with a cold mecallic surface, will " chill; " a 
Btrotuni of the iron about half an inoh thick will bo converted into white, 
flne-grained surface, of euch exireme hardness that ordinary tiles and drills 
will make no mark on it. Such iron is poured into nioulils, of which the 
part touching Che tread of the wheel is a ring of metal, which chills the sur- 
face, — iho rost of the wheel cools more gradually, and Is only a little hard- 
ened,— for "chilling iron" always hardens when recaac— so much so, that 
new admixtures of plg-lron must be added, or it will become too brittle and 
"short" for wheels. Buc the wheel, while cooling, contracts unequallj', 
since the thickneas of its parts are different, leaving a severe and pemiancnc 
strain — an inherent tendency to fly to pieces, which the roughing of our 
roads does not ameliorate. To make a shape, by means of corrusations of 
Innumerable forms and directions, that will allow the pans to yield to this 
contractlDS force while cooling, so that no strain shall be left In the whcul, 
has been the subject of hnndreda of patents. Again, the " chilliug iron " 
that most he used for the tread is too hard and brittle to answer the best 
purpose for the rest of the wheel, while the soOer and tougher irons that are 
best to resist strains will not chill; so a single casting canuot fuUil every 
desirable condition- 
It has long been the custom of some lines to nse chilled cast-lion tires on 
locomotive driving-wheels. They are much harder than wrought tires, and 
-wear better; they are not so troly roowl as wrought iron or steel cires, which 
are turned in a lathe; their adhesion is less, and they are very heavy and 
hard on the track. Yet they are very much cheaper than wrought Iron, not 
to speak of steel. Considering their immense weight, their economy iu the 
long run is questionable. But this chief objection has been partially ob- 
Tiaied by Mr. H. W. Moore, of the Union Car-Whocl Worts, Jersey City, 
who has perfected a process of casting the tire hollow, thus reducing the 
weight of a four and a half feet tire from one thousand pouiids to sevea 
hundred and twenty poundit, and at the same time preserving its strength, 
if not iacrensing ils soundness. 

All these facts bring ua to the consideration of Mr. Moore's improved car- 
whee!, which is simply a nave or centre-piece of tough, strong cast iron, and 
a hollow tire of hard chilling iron. The two, when fastened together by the 
very simple process used in (^tening the same kind of tire to drlving- 
wheuls, form a complete cast-iron wheel, which possesses tlie following very 
obvious and very important advantages: First, The nave, or centre-plate, 
never wears out. It being practically a part of the axle. When a common 
wheel is worn out, (he whole of it Is used up, and, being all of " chilling 
iron," cannot be recast into wheels without a large admixture of pig-iron. 
With the new wheel, the lire only is removed when it wears out. Second, 
The nave, being subject to no wear whatever, may outlast the axle, and be 
fitted to new axles as the latter wear out. Third, The nave may be made of 
softer iron than the tread or tire requires, and so be less liable to breakage. 
Founb, The tire may be of harder iron than is required for the nave, and so 
chill deeper and harder, and wear longer. Fifth. The wheel aa a whole is 
stronger, no strain being left in it by the unequal contraction of the mclul 
aa It cools. As before mentioned, the great trouble has been that chequickly 
cooling tire and the thicker and slower cooling huh canse a Bevere and per- 
manent rupturing force to be left in the whocl when it is n single casting. 
Iu this case, the thin, hollow tire cools without strain, and the nave may be 
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easily proportioned so as to cool without Btrain; beeldes, the tire Is a boop 
and binder in this cme, rather than a rupturing force. Sixth, The expense 
ajitl time required (o put on a new tire are leas than hair what are re- 
quircil to put on a new wheel. The lutter process involves talcing out the 
axle, putting )t Into a press, forcing olT (be wheel, forcing on a new one by 
screw or hydraulic power, and replacing the wbccl. Putting on a now tire 
■where the wheel la outside of the Journal, as on locomotives and eome ten- 
ders and cars, does not necessitate taking out the axle at all; the engine or 
car is simply jaclted up, a few nuts are unscrewed, the old lire is slipped off, 
and a new one slipped on. Sevonth, If the tire breaks, the car lias still a 
wheel to run on, the brood periphery of the centre-plate or nave being left, 
, which is leas likely to cause running off the track than a broken solid wheel. 
Eighth, Not only Is the wheel vastly better in every respect than a solid 
wheel, but the expense of this generally most expensive department of re- 
pairs la greatly reduced. The price of a common wheel being thirteen dol- 
lars and lift; cents, the price of the double wheel is sixteen nio lints, of which 
the tire, turned out and furniahed with four bolts, costs nine dollars. Two 
common wheels cost twenty-seven dollars, while the first double wheel and 
a new thu for the old centre of the double wheel cost twenly-flve dollars, 
saving two dollars oa the two sets of wheehi. Supposing the old nave to 
outlast three tiros, six dollars and Hfty cents are saved ; and supposing it Co 
outlast Kis lirea, — which ia a reasonable supposition, — twenty dollars are 
saved; that Is, compared with the cost of six common wheels, the new 
wheel will have cost nothing, and will have saved six doilars and fifty cents 
besides. When these figures are applied to the tbonsaoda of car-wiieels re- 
newed yearly on our great lines, not to speak of the grand aggregate on all 
the railways In the country, the saving promised by this improvomeiit is to 
be icpreseuted by milUons of dollars. — N. Y. Titaet. 

ON TH6 action of HEAT-DirFU8EE8. 

The followinc paper has been commtinicBted to the British Association by 
Mr. Arthur Taylor: 

Mr. Williams and others have found'lhaC an increased eflbct was produced 
by the fuel burnt in steam-boilers when what bave been called Mcat-Diffua- 
ers were placed in the tubes or flues. The apparatus in question consists 
geiierally of metallic bands or ribands, twisted into spirals, or bent in the 
direction of their length into zigzag forma, and placed in the lubes or flues, 
the professed olject of Chia addition being to break up or disturb the current 
of heated gases passing through the tuliea, and to cause every portion of the 
gases to impinge on the healing surfttces, — the cause given for the increased 
effect produced being, that when a current of heated gases passes through 
a tube tmder ordinary circumstances, only the exterior jiortious of the col- 
umns come in contact with the sides of the tulw, nnd thai in thua disturbing 
the current by obstacles lo its direct conrse a more perfect contact of the 
gB*ca with the surfaces ia produi«d. The question which I wiah to raise 
Is, whether this is the true explanation of the eff^ produced by diflusers, 
deflecting bridges, etc. I think it can hardly be admitted that each mole- 
cule of a gas passing through a Tube follows a course parallel vrith the axis; 
for tliose in contact with the sides of the tube will be ao impeded by friction 
aa lo have a much slower motion than those in the centre; just as in a river 
the Guiront near Uie banks is leas rapid than tliat In the middle of the 
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■tream; and tbat a« In the riier, so In the tnbe, a series of eddlea will be 
formeil, lendlnii; to bring all portloiia of tbe j;a9 in contact with the siilea of 
the tube. Tbis peculinr motion of gases in a tube may very clenrly be 
observed In the smoke Issning fh)m the fnnnel of a steamer, tbe smoke 
retaining the eddying motion which it had in tlie funnel for some time after 
leavinii; IC. 

Those considerations led me to consider the mere disturbanoe of the cur- 
rents as inadequate to explain the increased evaporation observed, and to 
attribute it to a very different cause. Gasea do oot radiate tbe heat which 
they contain ; so that the only mode In which a gaa can communicate Its heat 
to a surface is by contact or conyectlon. This is. In the present practice, iho 
only mode in which those heating surfaces of a boiler which are not exposed 
to the radiation of the dre, or Same, can abstract lieat trora the products of 
combustion ; but if in a flue or tube a solid body be Introduced, it will be- 
come heated by contact with the (tases, and will radiate- tbe boat tbos 
received to the sides of the floe. Now these dilTusers, etc., exactly ftilfll 
these conditions; and I, therefore, attribute their effect mainly, if not en- 
tirely, to tbe function which they must fulfil in absorbing heat ft^m the 
gases by contact, and then radiating this heat to the sides of the tnties or 
floes. And I think It will be admitted, that the amount of heat thus con- 
leyed to the water may l>e very Important, when it is considered that the 
temperature of the gases In the tubes of a boiler, at Sve or six Inches 
from the Uro-box tube-piatcB, is about eight hundred degrees Fahrenheit; 
and that these radiators will consequently have a (emperaturc of several 
bundced degrees above that of the surfaces in contact with the water in the 
boiler, and that a very active radiation must consequently take place from 
one to the other. This principle once established, the modes of application 
In practice are, of course, endless; and I will only mention that I do not see 
fkny advantage in making these radiating surfaces of snch a form as (o im- 
pede the draught, — especially in the case of marine boilers, — bat would 
Tktber choose the form which would give the greatest amount of radiating 
surface, and offer the least impediment to the free passage of the products 
of combustion through the inbes. Perhaps as effective a form as any for 
placing in the tubes of boilers would be a simple straight band of metal, oi 
a wider band bent in the direction of its breadth at an angle of sixty degrees. 
In the case of marine boilers, they should be made so as to draw out easily, 
to enable the tubes to be swept. 



ON THE COMBUSTION OF WET FUEL. 

The following is an abstract of a paper-read Iwfbre the American Associa- 
tion, ISiO, by Professor B. Silliman, Jr., " On the Comhnstlon of Wet Fuel 
In the Furnace devised by Moses Thompson." In all ordinary modes of 
combustion, it is well known that Iho use of wet fhel Is attended with a very 
great loss of heat, rendered latent in the conversion of water into steam. 
As the most perfectly air-dried wood still <^ntains about twenty-five per 
cent, of water, the term uwt fud might seem appropriate to all f^ell but 
mineral coal and charcoal. But, technically, this term is restricted to sub- 
■tancee like peat, and those residual products of the arts, which, like wet tan, 
begasse, and spent dye-stuff^, contain at least one-half, and often more than 
balf, their weight of water. Until a recent period, the attempt to consume 
these products a» sourcee of heU has been attended with uneconomical reeulis. 
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or tolnl failure. It Js the object of this pnper to rtcBcriho a mode of eomhuB- 
tlon, In wliicli, b; a. modiflcalioii in tlie furm of furnaco, lli« combasCion of 
wcc fuel is not only rendered conalslent with tlio beat ccotiomtcal reeuits. but 
wlilch Involves chemical reactions never befbre, It is believed, Huccessfully 
applied for such purpoaes, and wbleh la dewrvlnii; of particniar notice from 
a scicntllie aa well na frotn a practical point of view. 

It la a weU-eatablislied fact in cbemiatry, that the affinity of carbon for 
oxygen at high temperatares la eo atronfc, that If oxyjren is not present In a 
free stale, any compound containing oxjgen, which happens to be present, 
la dccompoBcd, in order to satis^ this affinity. This fact is well lllnstraled 
in the familiar caae of the blaft-rumsee, where tbia affinity is employed to 
deprive the ores of IrOQ of their oxygen in the procoes of reduction tometalllo 

la the first slagca of combustion, in wet fuela, the chief prodncla given off 
are atenm IVoni the drying of the wet muss, smoke, or volatilized carbon, and 
oxide of carbon, with, of COurac, a variable proportion of carbonic acid and 
carbnretted hydrogen. These products. In all ordinary furnaces, puss on 
together into the stack, carrj'lng with them the heat which they hare ab- 
sorbed and rendered latent. The problem presented is then to recover the 
heat thus locked up and lost; and by the nimace now under consideration 
this is accomplished by shutting oif almost entirely the access of the outer 
air, and causing tl)e wet fuel to supply its own supporter of combustion, 
drawn from the decomposition of the vapor of water at a high temperature, 
by its reaction with free carbon and the oxide of carbon. 

The practical solution of this problem was first sncccasfuliy accomplished. 
as appears from a decision of Patent Commissioner Holt, by the late Mosea 
Thompson, In 13S4. The controversial qnestions growing out of this InvBD- 
tionare entirely fbreign to our present purpose, and in noway affect Its prac- 
tical or scientific value. SuflUce It to say, in passinj;, that we find in this 
invention another Instance of a truth already so often signalized in the 
history of Inventions, that imponaat results are often obtained, of the high- - 
est valne In promoting material prosperity and the welfare of society, by 
. those who ere guided In their search only by the result In view, and not by 
any exact knowledge of the scientific principles involved. 

Mr. Thompson seems to have been inspired with the conviction that if he 
could bring the products fh>m the combustion of wet fuel together In a place 
hoi enough for the purpose, and from which the atmospheric air was ex. 
eluded, they would, as he expresses It l(i hia patent, mutually "consume 
each other." This notion was realized, and the re&ction secured between the 
elementa of water and the carbon of smoke, or the oxide of carbon, in a part 
of the l\imace called by the Inventor the mlziuK-chamber. 

Wherever that place may be situated, or however constructed, the one 
essential thing about it Is. that It shonld be a very hot place, and one to 
which the atmospheric air can have no direct access until It has passed hy 
and tbrongli the burning fuel. It is. In fact, a retort, or place for combina- 
tion and raiction, and maybe a distinct chamber or fine, or only a recess or 
enlarjfcmcnt, greater or less, of tho main fuTnace. Wherever It may ba 
placed, or however built, it must meet the essential conditions of a high 
temperature, and of atmospheric isulatioD. In this mixing chamber, then, 
the important chemical reaction before insisted on must be set up. The 
vapor of water is decomposed, furnishing Its oxygen to the highly heated 
carbon to form carbonic acid, whQo the oxide of carbon Is tn like maimer 



.,Gt)tH.^lc 



HECBAinCB AND USEFCL ASTa. S7 

esslted to the same condition, and any excess of caiiMn forms, with free 
hrdroficn, marsh gas, or light rarbnretled hydroKen. The vnpor of water Is 
thuB raado to sii* "P "ot only its constituent elements to form new com- 
poands with oxygen, producing In the chanp^ great hi-al, but a great part 
of rhe beat absorbed by the water In becoming steam is also liberated in this 
chan|^ of Its physical and chemical condiclon. Moreover, as all these 
prodaets of combQSllon and of chemical ration pass together over the 
bridRc-wali of the fiirnace into a space (torn which atmospheric air is not 
^eluded, It then and there happens that any Tret hydrogen, light carbu- 
retted hydrogen, or oxide of carbon which have previously escaped com- 
bnstion, take Are and bnm, yielding up their quota of beat to the general 
agprepate. 

Such is the Intensity of heat In that pocHon of the furnace where these 
reactions talte place, that only the most solid structures of refractory fire- 
bricks will endure it, and the color seen throughout that portion of the 
furnace is of the purest white. 

In view of the facts already stated. It is ewy to understand why It Is that 
when the reactions described are once s^ up, the admission of a free current 
of atraospboric nir should Immediately check the energy of the combustion, 
and soon result in total suspension of the peculiar enei^y of this furnace. 
The air containing only one-fifth of its bnlk of oxygen ga», ibe active agent 
in combustion, the arcess of so larga a proportion of cold air, fonr-flnhs of 
which are not only Indifferent, but positively pr^ndicial, from the quantity 
of heat It absorbs, it happens that the temperature of the mixing-chamber 
Is rapidly reduced below the point at which carbon can decompose vapor of 
water, and the instant that point Is reached the arrival of fresh supplies of 
steam completes the decline of energy, and the furnace commcni-es fortli- 
with to belch forth from its stack dense volumes of smoke and wntery 
vapor. When In proper action, not a particle of smoke Is visible from the 
stack of a flimace in ithich wet niel Is burning, and, what Is more remark- 
able, the rrilctlons are so evenly balanced that no wreaths of watery vapor 
are observed; while, in the earlier stages of combustion, before the proper 
temperature in the mixing-chamber Is reached, both these products are seen 
in great abundance. 

The language of the inventor. In ileserlblng the constmclion of his furnace 
tor burning begasse, is as follows ; 

" I build two furnaces, side by side, each nearly square In Its horiiontal 

kind of dome, with a sulHcienc opening at the top to feed the begasse. In 
esch fumace-chaml>cr there should be a partlllon of fire-brick, extending 
across it (Tom front to back, and rising nearly to the lop, dividing it into 
two nearly equal parts. The main chamber of each furnace should be 
divided Into two parts, upper and lower, by a flre-brlck grating about one- 
fifth the height of the furnace above the hearth, the back end of the grate 
tielng a little lower than the haat. 

" In each furnace, at the front, on ehch side of the central partition, and 
immediaielf under the fVont end of tho grate, should be doors for feeding 
wood and other dry fuel, and directly under these doors, at the hearth of the 
lower chamber, should be draught openings, capable of adjustment, to sup- 
port combustion in the lower chamber. Extending across the back of both 
furnaces, and opening Into both by flues, Is a mixing-chamtier, into which 
all tho gases bom both funiaces enter In a highly he*tad state, and mix and 



^,Gt)t)gle 



88 ANNUAL OF SCIENTIFIC DISCOTXBT. 

consnifae web other on their waj Co the lioller and itack. This chamber' 
•hoal J be about one-half the capacity of all the nce-chambera, and it ehoulil 
extend down about u low as the back eod of the f^rats. The flue tbrotujlt 
which the products of coiDbnstloa past out of this cbaoiber and niuter 
the bollei should be iu section about one square foot to fortj cubic f^et of 
mixinK-chamber. 

"The operation of mj fiiniBce !■ ai follows: A hot Are of dry fuel is kin- 
dled in the lower or Bre^hainbeR of the fomaces, and after It has been coo- 
tinnedtill themasontf Is. well heated, the chamber above the gTHto is fed with 
the befcasso or other wet Aiel. This hot fire In the fite-chambcr, capecially 
towards the (hint of It, under the principal maas of the wet fue), must be 
preserved throughout the operation. The heat from the masonry and the 
fire-chamber will be communicated to the wet fuel, which will cause steam 
and other gases to Ibbuo from It and mix with the iotensely hot t^^asea of 
combnstion from the fire-chamber, and In a short time the mixing-chamber 
nil) present Intcnao combnstion and heat, the dampen of the lire-chambers 
being partially closed. The lower part of the wet charge will by degrees 
become dry and charred, and will fkll through the grate prepared as aliovs 
into the flre-cbamber, and supply, or nearly supply, the place of other dry 
fuel in preserrlnK the Are in this chamber; and the wet fuel, being from 
time to time supplied, will nimlsh, In a highly heated state, aqueous vapors, 
which, descending through the corrugations and otherwise Into the lire- 
chamber and mixing-chamber, will be ducomposed, furnishing much oxygen 
to the fire, and supply the oxygen necessary to combustion of all the com- 
bnsiible gases issuiuf; t)«m the flre^hamher. If by accident the fire in the 
lower part of the furnace should predominate, the draught shonld be dimin- 
ished and mora wet fuel added; and if by accident the fire in the fire-cham- 
ber shonld become too moch cooled down, the draught should be let on, 
and any deficiency of dry fuel should be supplied to the fire-chamber. 
Under proper management, little or no dry fuel need be fod to the flre- 
chamber afler the operation is fairly commenced — the charred matter 
fUlIng throngh the open grate will supply Its phtce; and the caloric thus 
produced by the combastion of wet fuel will be vastly greater than t^m 
the same quantity by measure of the same fuel when dry. In the firo- 
cbamber and In the mixing-chamber, under intense heat, the cartranaeeoaa 
gasee will decompose the steam from the wet tbel, and effect complete com- 
bustion. 

" When the operation Is fairly commenced, If the waiar In the wet charge 
amonnls to say fifty per cent, by weight of the fuel, the dampers of the fire- 
chamber should be nearly or quite closed to exclude Che air; vapor Tram the 
wet chai^ will then descend through the comigatlons and otherwise into 
the fire-chamben, and support the combnstion therein, while other portiona 
of the vapor will enter the mixing-chamber, and complete the combnstion 
there. If the fael, however, contains much smaller quantities of water, 
mora air In proportion should be admitted at the damper, the oltfect being 
to admit no more air than will snpply the dcflciency of the vapor." 

It will beotnerved that in this mode of combnstion the wet fuel Is subject 
to a constant process of dlstiiiation by the fire In the ash-pit. The products 
of this distillation reict on each other in the mixing-chamber in the manner 
already described, while, at the samo time, a portion of watery vapor is 
decomposed in the ash-pit. 
Theoretically, no more heat can be generated Is tliia mode of combustion 
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than la consnmcd in the transformatian or irat^ inio steam, and tbe conver- 
sion of fixed into volatile produels. Bat it iB by no muana a matter of indif- 
ference wlieltier the oxyj^en requiiiite for complete rombustion is drawn 
fVom (he BtTDoaphere or is derived fVom the decomposition of water by car- 
bon and li9 oxide. In the former cage, not only is there a great loss of heat, 
carried away by the inefficient nitrogen of the air, but the diluted oxygen 
can never produce bo intense a heat with the carbon aa is the re«nlt of the 
reaction of the naacont oxygen with that element. Althon^h Mr. Ttionip- 
lonwaa no chemist, he did not fail, with his natural acumen, to perrnivethig 
advantage; and in bis earliest patent he remarks: "After ample experi- 
ments, I have d[scovered that any results that can be produced by the nse of 
dry fuel are inferior to those obtained from my proceaa in proportion to 
the qaantity used, and that results like mine can only be obtained by tbe use 
of wet fuel ... fed Into an intensely heated chamber. Under sach clr- 
GumsiancGS, the water in the lUel, in presence of tbe carbonaceous snh- 
Btnnces in the ftimace, will be decomposed, giving its oxygon lo the carbo- 
naceous matter, dispensing with adralVand Its cooling and wasteful Influence, 
and rendering the combustion so perfect that no smoke is visible." 

Although this mode of combustion of wet fuel Is now In use on many 
ingar pianlationa in Louisiana, and in some tanneries of Pennsylvania and 
New York, no notice of it has, so for as I am aware, appeared in (he scien- 
tific jonmala. I am not without personal experience of its operation on a 
large scale, having, in ISJT, enjoyed the opportunity of startying carefully 
the. management of one of Thompson's furnaces, in three compartments, 
bnilt for the combustion of wet peat. That fuel contained over seventy-five 
per cent, of its whole weisht of water, and was too wot for the best results. 
But wltVtha use of one foarth port of dry wood, even this extremely wet 
and otherwise valuelesi fuel was rendered effloient, three cords — of one 
hundred and (wenty-eighl cubic feet — of wet peat, and one cord of dry 
Vood, doing the work of fo'or cord^ of dry wood la driving a steua boiler. 

ralCTIONAI, OEAHING. 
Frictlonal gearing is coming into eucccssfnt ose In Great Britain for all 
purposes, IVora small maciiinory up to the driving of the screws of steam- 
ships. Instead of one wheel driving another by the intersection or " mash- 
ing" of (he " cogs" or teeth on Iheir rims, the adjacent Enrfaced or faces of 
the wheels are grooved lengthwise, or in the direction of tiieir motion, like 
the rolls of a rolting-miil. These grooves are V-<ihaped, and the fricUon of 
the V's of one wheel against the sides of the V'b of the other wheel Is so great 
that the one drives the other, as in the case of cogs. Tbe friction of the 
Journals of (he shafts is somewhat greater than in the case of toothed gear- 
ing, bat in oilier respects the friciional wheels soom to work most smoothly. 
The " ilBck lash," or rattlo of teeth, especially when worn, is prevented. 
The chief economy is in Qrst cost. Tbe catting of the teeth of gearing 
Involves the application of abstruse mathematical principles; each side of 
each (ooth Is shaped to an epicycloldal carve, varying with the diameters of 
the wheels. The machines and processes required ore expensive and numer- 
ous, eapceially in cases of beveled gearing. Hut the preparation of friciional 
gearing is the most simple and straightforward work of (he turniog-lathe. 
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LARGE IRON FORGUrGS. 

Mr. R. Mnllet hae read lo the London InstitDtion of Civil I 
paper " On the Coefficients of Elasticity and of Rupture in Wrought Iron, in 
relation to the volume of the metallic mass, its metallurgic treatment, and 
the axial diicction of Its constituent cr}'sta1s." 

Iron was formerly eotipely worked under tilt-hammers; the process of 
roUinjf was llien Introduced; and now, In consequence of modem en^rlncer- 
InK requirements, masses of iron, ol considerable maj^itude, were produced 
by fat'goling tOfiether, nnder heavy forBO-hammerB, from large numbers 
eltlierof bars or slabs grouped together. The musses were not, however, 
found to possess ultimate strengtb in proportion to tbe number of bars of 
which ihey were composed; in fact, It appeared that the strength of (he 
mass became less in some proportion as the bulk became greater. This was 
admitted Os a fact, but no one had hitberto attempted to show experimen- 
tally what function of the ma^itnde was the slrength of a (tivcn kind of 
Iron, manufactured in a given manner; or bow the same forged mass, when 
■very large, differed in strength in different directions, with reference 10 its 
fi>rm; or how the meuhsnical part of the process of manufacture of the 
■amo irou affected its actual strength, either as a rolled bar or as a forged 

Addressing himself to this investigation, tbe author dealt generally with 
three points of the inquiry, viz. : 

1. What diff'erence did the same lar;^ bare of anwrought iron afford to 
forces of tension and of compression, when prepared by rolling, or by ham- 
merint; under the steam-hammer? 

2. How much weaker, per unit of section, was the iron of very massive 
hammer forgings, than tbe original iron bars of which the mass was com- 

3. What WHS the average, or safe, measure of strength, per unit of sec- 
tlon, of tbe iron composing such very massive for(;ings, as compared with 
the acitnowledKed mean strength of good British bar Iron 7 

n e ha not space for the illustrative details, but the conclusions deduced 
w re ha practically the iron of very heavy shafls, forged guns, huge 
c ank and other similar masses, might be expected to become permanently 
Be and ppled at a triSe above seven tons per squaie inch, and to give 
way by a ure fit about fifteen tons per square inch by tension, and to 
comp e y ose Ibrm at pressures of from fifteen to eighteen tons per square 
In h Th re 'ore it followed that, altowltig a deduction of one-half, as sanc- 
oned by practice, from the elastic limits of tension and of pressure, for the 
marBin of safety, the Iron of such forged masses should not be trusted for 
impulsive strains exceeding about one and tbrco-rourths tons per square 
Inch of tension, and obout four and a half tons per square inch of pressure, 
or for passive tensile slrwns of three and a half tons per square inch, or for 
passive pressure beyond nine tons per square inch. 



At a recent meeting of the Manchester Philosophical Society, Mr. Fair- 
bam, the President, exhibited two large pans of cast Iron, procured from 
Cliina, where they are used for boiling rice. The metal, which is at tlie 
strongest port only one-tentli of an incti in thickness possessed considerable 
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of making sac^b tnrga 



STRENGTH OF GUN-mrrAL. 

"Wb were never so powerfplly Imprensed," snyt the Liverpool ABaon, 
"with the Improvementa in the mnnulicture of gun-raelal, as during * 
recent visit to the Mccaey Steel aod Iron WoriiE, where we witnessed various 
attempts to bunt a, two-pounder gun. The experimenlg took place in a, 
cbamber ejicavated In the sandstone rock, covered over with loose sbeele of 
Iron, which, of coarse, made a conside'ratile rattle when each explosion took 
place. The gan In question, which Is five teet two inches in llie bore, and 
weighs somewhere about four hundred pounds, after being charEed with 
one pound of powder, was Ulled to the muzzle with one-pound bulls, and 
flred bjmeansof a string. When the smoke bad cleared airay, it was found 
that the gun was all right, and that so gi'eaC bad been the force of the ex- 
plosion that man; of the shot were shattered, and others deeply burled In 
the rock. The gun was again charged, and filled with balls, and a cylinder, 
or round bar of iron, which projected (Vom the mouth. It was then flred. 
With equally satisfactory rc^all^. The next trial was with one and a half 
ponnda of powder and three cylinders, weighing seventy-aii pounds all to- 
gether. This Is a lest which fen gnns are calculated to withstand; bnt, 
though the noise of the explosion was very great, the metal of the gun waa 
BO tough that It remained uninjured. The weight of the metal was after- 
words gradually increased to nearly ninety pounds, with safeC; ■ 

ESPEKIMESra WITH CAST IBON. 

A series of Interesting experiments fans recently been carried on, under 
the managemeat of Colonel Eardley Wilmot, Superintendent of the Koyal 
Gun Factories at Woolwicb, England, with a view to determine [he most saita- 
ble variety of iron for casting cannon; andtheresnitB have tieen printed in the 
form of a parliamentary report. Information regarding Che several brands 
of iron experimented with would be of liitla intorost to our raadors, but 
there is other information in it interesting to oil those who work in cast 
iron, and the sabstance of this we give, as follovra: The general mean 
tensilestrengthof 830 specimens of cast iron was 33,257 pounds on Che inch; 
the transverse strength of 56* specimens was 7,ll)3; while the crushing 
strength of 273 specimens waa Sl,061 pounds, and the torsion bnt 6,056. 

It was found, during these experiments, that when the speclHc (ijavicy of 
cast iron was 73, and upwards, it was too hard, and did not possess suffl- 
clent elasliclly far casting cannon. A marked superiority was the result in 
bars cast horizontally over those cast vertically. Bare which were cooled 
quickly were also much stronger than others cooled slowly. 

[C was also foand Chat, by repenced re-melcing of the castlron, its quality 
was greatly Improved. This effect, however, was not so marked when 
large masses of several tons were operated npon at once. It is believed 
that by re-melting, although such impurities as phosphorna, sulphur, and 
silica, may not be expelled, some of the graphite in the iron is converted 
Into combined carbon, which enables tlio confrocllon and crystalliintlon of 
tlie metal to be more complete. But if the melled iron is allowed to cool 
very slowly, the carbon, it is thought by some, la reconverted Into graphite. 
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aOW THE ABU8TR0NG GON IS MANUFACTCBED. 

A visitor to the works, who has never seen an Artnetrong f>UD, most, as 
ha witnesses tlie Buccessive stafTcs of ita maniifftcttire, ba sorely puzzled to 
conceive what It will look like when completed; and scarcely less ts (he 
surprise of any one who has seen the Hnished piece, at the strange ehapcs 
which Its component parts assume during the various processes. Let us 
begin at Che be^inninj;, nod obscrvo the varlouB steps, from first to Inst, in 
the creation of the most perfect piece of ordnance the world has erer seen. 

Imagine a very long, thin bar of the finest Iron, some two inches square, 
and one hundred and twenty feet in length — that is the basis of a twenly- 
five-pounder. For convenience in the manuftteture, this bore Is dlvitied 
into three pieces, about forty feet in length. A bundrcd-ponnder requires 
three pieces, each of ninety feet In length. The manufacture commence* 
in the forging shop, a vast, dingy shed, where there is an incessant din of 
liammers and roaring of migbty ftimaces, where blocks and bars of iron 
lie scattered In seeming confusion on every side — hero almoEt transparent 
at white-heat, (here glowinfj red-hot; in one comer sending out showoca 
of eparha under the discipline of a huge steam-hammer, In another hissing 
and sputtering under a stream ; where stalwart, grlmmy men, with uprollcd 
shirtsleeves, visors, and leather aprons, are seen looming through the 
smoke, or, in the fall glare of the 11 res, tossing about red-hot bars with the 
indifference of salamanders, and mahiog the anvils ring with thirty-Cyclops 

We fix our eyes on a long narrow flimace. In which lie a number of the 
iron bars wo spoke of. Suddenly the door is opened, and a fierce lurid gleam 
of light is cast through the shop. One of the men seizes the end of a but 
in a pair of pincers, drags it forth, and makes it fast to a roller which stands 
immediately before the furnace, and (he diameter of which la equal to the 
lODgh-made tube of a twenty-flve-po under wfeen first rolled. The roller is 
put in motion — the bar is slowly and closely wound aronnd it, just aa one 
might wind a, piece of thread round a reel. The roller being turned on one 
end, the spiral tube — No. one coil it Is termed — is knocked off, restored to 
white-heat in another furnace,— for it has cooled somewhat in the rolling,— 
and then flattened down and welded under one of the steam-hammers, till 
only about half aa long as it was. For a twenty-flve-po under, the length of 
the coil after this process is two and a half feet; and three such coils are 
wekled together to form the tube. 

Before that operation is performed, however, each coil Is bored in the 
Inside, and pared on the outside, to witliln a very little of its proper diame- 
ter, so that the slightest flaw in the welding, if any exist, may be detected. 
Having passed this test, a couple of coils, brought to a proper heat by being 
placed end to end in a jet of- flame fVom a blast-fumaco, are welded by 
violent blows from a huge iron battering-ram. A third coil is added to the 
other two In the same manner, and the tube is complete. Orer this a second 
tube, which has been prepared just in the same way, la passed while red-hot, 
and, shrinking as it cools, becomes tightly fastened. This is termed " shrink- 
ins on." Over this again is placed a short, inassive ring of forged iron, to 
which the trunnions or handles of the gun are attached. 
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The ttreech, -whicb hu now to he added* is romposcil of sererat iron %\uba, 
■omethlnt! like the scares of a, barrel, ivhkh are bent Into a cylindrical form, 
and welded at the ednes, when red-hot, under the sleam-bamraer. In the 
breech, (be fibre of the metal runs in the direction of the tcnj^th of the can, 
while in the other parts It winds round and round transversely. This is 
done to (fire greater strength to the breech in sustaining the whole back- 
ward ihmst of- the explosion. The breech thus formed is "ehruiik on" to 
the re»t of Ibo gun ; and to add still more to its strength, two double eoils of 
wronght iron are rolled on with the llbre at riRbt angiea to that of the 
breech nndemeath. The piece now exhibits very much the appearance of 
what is callM a three-draw telescope — the tube, the trunnion-piece, and 
the breech repreaentlnp; the three " draws" of the jj;lass when pulled ont. 

So much for the rough work of the gun ; we now come to the finer and 
more delicate process. Having been pared down on (he outside to its proper 
slio, the eun passes to the measurers, who, with an inetrumcnl called a 
micrometer, measure each part with mathematical accuracy. The slightest 
deviation of any portion fhjm Its exact size, even to the fraction of a, halt'* 
breadth, is rigidly pointed out, and has to l>e amended. The boring and 
rifling of the piece arc next performed, in a largo, tidy, weH-lisjhtod room, 
where there Is no noise, or smoke, or confusion, as in tho forj^ni; shop. 
The gun le placed erect In tho boring-machine, and revolves gently round 
the big gimlet, which slowly but surely wends its way dowawards, scoopluK 
out the snperllQOnB metal from the Interior of the tube. 

Four pieces can be horcd ut once by each machine. This is tho lengthiest 
process the gun has to go through. U has to be perfortned twice, each time 
occupying bIk houra. First, the gun is bored lo within a td'si °^ "" '"'=*' 
in its proper diameter; and the second time it la fluishod. The rifling is 
pertbrmed In a turning-lathe, and occupies some five hours. There are 
thirty-eight fine, sharp grooves, of a peculiar angular shape — " witU tlie 
driving side angular," in Ibo words of the inventor, " and the opposite side 
rounded;" and the turn of the rilling is very slight. 

Whero the touch-hole of an ordinary gun would he, a Bt^nare hole Is Cnt 
fbr the introduction of the vent-piece, or stopper, which, with the breech- 
screw, completes the gun. The stopper is a circular piece of steel, faced 
with copper, which Qla into the end of the rlHed barrel with the most exact 
nicety. Upon this little piece of metal depends, in a great measure, the 
eCflcIency of the gaa; because, unless it hermeticnlly closed the cavity, a 
portion of the explosive force would escape, and the discharge would b« 
■weakened. The copper facing of the stopper la prepared with great care. 
It has to be sharpened with a flie alter so many rounds, and a duplicate 
accompanies every gun; Tho touch-bole runs through tho vent-piece down 
Into the chamber of the gun. Tlie breech of the gun receives a powcrftil 
hollow screw, which presses against the vent-piece, and is easily tightened or 
loosened by means of a common weighted handle. When the stopper Is 
out, the gun Is a hollow tube from end to end. — Cluaaben'a Joamai. 

PKACnCAL EFFECTS OF THE ARMSTKONO GDM. 

Tho fbllowing is a description of the ptadical effects of the Armitrong 

gun, as displayed in recent experiments in England, — the target selected 

bchig a Maxtcilo tower on the channel coast ; The guns employed were a 

Ibrty-ponnder of thirty-one cwt., an eighty-ponnder of Bixty-thre« cwL, and 
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a Bhort handred-poiinder, veighiii^ 0DI7 Hnf-three cwt. The distance was 
one thousand and thircy-two yards, and the pnyeutiles employed were partly 
solid shot and partly percusBion ahella. The tower waa built of rery strong 
brickworh, the thicknesaof the walls being seven feet three inches on the 
land side, and nine tbet on Uie Eido ncict the sea. It tneaanred forty-eight 
Riet in diajnot«r at the base, and was upwards of thirty feet high. Like 
all other MarteQo towers, it was anscged to carry one hcary gaa en bar- 
bene. Tlie roof, or platform l)caring this gun, consisted of a massive vault, 
of great strength, supported by the walls and by a solid pillar of brickwork 
occapying tbe centre of the Cower. The chief merit which has l>eca claimed 
ibr Martello towers is, that, fVom their circular form, tbey defied ali shot 
which strike them io the curve; but the accuracy of rifled guna baa rendered 
tliis advantage of small Importance, while the exposed condition of the gun 
on the top woaid render it entirely useless against arms of precision. The 
expeiiiDeniB commeoced by a fbw rounds of solid shot fVom the fbity-pounder 
and the eighty-poonder, and of blind shells from the htmdred-pounder, the 
otilect being to aaccrtain the penetratioa of these various projectiles. The 
eighty-poonder ahot was fotmd to pass qnile through the wait, into the 
tower, piercing seven feet three inches of brickwork; the others lodged in 
the wall at the depth of about Ave feet. Live abolls were then fired, and 
with so much efllbct, that, alter eight or ten rounds ftoia each gun, the interior 
of the tower became exposed to view. The firing was tben aoapended to 
enable the commander-in-chief, who was present, to examine the brcauh, and 
also to allow of the execution of a photograph. The flro was resumed in the 
evening, and continued at intervals on the following da?. The ceulie pillar, 
supporting the bomb-proof roof, was speedily knodced away, but the struc- 
ture waa BO compact that the vanlt continaed to stand, and woa only brought 
down by a aoccession of shells exploded in the brickwork. Nothing could 
exceed the precision with which these sheila were thrown. The broken sec- 
tion of the vault waa itself but a small ottject to hit; but this was done with 
SDch aneniug certainty that the very spot selected was almost Invariably 
struck. The total namber of shot and ahcll fired against tbe tower waa 
one hundred and seventy, of which only a small proportion waa from the 
hondjed-poondcr. The ultimate result was, that the land side of the lower 
was completely destroyed, and the interior apace Hllcd with the iebrU of the 
vaulted roof. The opposite side was also injured, bat the monnd of fallen 
■naleriab saved it fmta destruction. We may inlbr from these valuable ex- 
periments that no species of maaonry or brickwork penetrable by percussion 
abella will lu tatan be available in fortification. Nor is it conceivable how 
wooden ahips are to withstand the effects of such projectiles. The hundred- 
pounded gun used on this occasion is probably the most formidable weapon 
ever yet produced. Its shell, which weighs ono hundred pounds, contains 
^ht poonda of powder ; and yet the weight of the guu with which this tre- 
mendous prt^ectile is discharged is less than that of the ordiuaiy tliirty-two 
pounder, the wbighc of which is fiity-six bmidred welgbl 

THE NEW WHTtWOBTH GDK. 

A short Hme since, the gun invented by Sir William Armstrong waa gen- 
erally acknowledged to have thrown all former achievements in the construc- 
tion of artillery Into the shade; but within the past year a weapon has been 
brought out by Mr. Whitwortb, of England, whicb, It is claimed, attains 
results hitherto considered beyond the range of posaiblli^. 
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There are two (treat points as to which Mr. Whitworth'a barrels differ from 
Sir William Armsircing'e? In (he tlrsl place, they ore not, as his are, provided 
witha chamber in which the char^ lepuaea, but are rifled throagbont, from 
breech to muzzle. The great advantage of this is, that any amount of load- 
ing, and an; length of projectile, cun t>e employed; whereas, in Sir William 
Armstrong's, the cliarge has to be invariabif accommodated to the size of (he 
chamber. Mr. Whitworth saye that there would not be (he least difficult 
in firing a projectile half the length of the I>arrei, should occ?asioa require it; 
and he actually contemplates firing a two hundred pound shot out of his 
eighty-pound gun, when it is duly tHimished with the carriage whjcli is now 
b^iig prepared for it. In the next place, instead of being fluted with a num- 
ber of Ultie sharp-edged grooves, the new l>arrel is a simple hexagon, with 
its sidoa made perfectly smooth, go as to offer (he least possible resistance (o 
a liody passing over their surface, and thus obviating the dan^cers which 
might odicniiie result fl'am so considerable ft pitch of rifling as that which 
Mr. Whitworth employs. The pilch of rifling in [he (hree-pounder is one 
inch in forty; and thus (he prqjectile makes one and a half revolutions betbre 
leaving the t»iTCl, and the moat intense rotatory motion, and, consequently, 
the greatest accuracy of flight, are thus obtained. Xotwilhstondlng this violent 
twist in the barrel, which some people have imagined must lead (o ftwjuent 
explosions, Mr. Whitworth has contrived tliat there sbsll be extremely little 
fticlion. This is managed by the pnijectile fitting the barrel, and being 
allowed to slip over its snri^Lces, instead of being mtuto slightly largec tium 
the barrel, and being thus forced to cat into its edges. 

In the Armstrong gtm, the projectile, in forcing its way ont, drives Its 
leaden coating into the grooves of (he barrel. In the Whitworth gun, the 
prejecdlc gliiles over the surfkces of the barrel, and pansea oat with a very 
inconaiiierabie degroe of resistance. The Ibrm of projectile which is found 
to answer beet, and with which the gTca[ distances have liecn accompUshed, 
Is an oblong conical lioK, rificd so as to fit the barrel. In the tliree-ponnder 
it ia about nine inches long, andva ehapo is like a little encumber with one of 
its round ends cut off, and six spiral slices cut longitudinally in its rind, — 
these being, of course, for the purpose of fitting the hexagonal bore. The 
length of the pnycctile, however, is not an essential point, and so long as its 
rifle exactly fits the barrel through which it is to pass, it may be longer or 
shorter, or a perfect ephere, as convenience or fancy may suggest. When the 
gnn is to be loaded, (ho hreech of the cannon strews off, and the Imlt is 
pushed into the barrel. At ils back is placed a tin cartridge, similarly rifled, 
and so arranged as to protrude slightly Tram the barrel, till (he cannon's 
breech is again screwed on; so that, when the gun is fastened up, the car- 
tridges line that part of it at which its breech and body join, and prevent the 
possibility of the slishieat escape of air or powder through any interstice 
that might be occasioned by an imperfect fitting of the screw. It has also 
the advantage of confining the powder at the moment of explosion, and so 
saving the gun's metal ftom the fliil strain of pressore to which it must 
otherwise be exposed. 

Bnt the cartridge has still a firthcr use. At the end where it touches the 
projectile It is tlimiahed with a Utile lump of lubricating matter, which is 
disbursed by the explosion over the interior of the barrel, and deans it for 
the next disiharge, besides efreclually preventing the least windage. Two 
hundred rounds can be fired without the barrel fouUng; and the great incon- 
venience of having to sponge out ttte barrel after every shot, and of being 
obliged to carry water with the gun for this porpote, is altt^tber avoided. 
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Id acdon, where time Is eveiytbing, the gain wonld be enonnona; and owing 
to this, &n<i to The simplicity of its otherdctaile, the guns <»u1d no doubt easily 
be fired two or three times in a minute, and their exBcniion must necessarily 
prove immense. E&ch of tbeiti Is fitted with the necessary screws for shifting 
their aim, and a fbw tuma of a handle brings them instantaneously to bear 
■upon any given point with the ntmoat nicety, — the whole Iwing easily within 
the management of a single man. 

Some experimentB with Whitworth's gnns, of different calibres, are thtu 
described in the London Tiina ; The three-ponndcr, which looks more like 
an elegant telescope than a deadly instrument of destruction, was first Gred 
at three degrees of elevation, and lia shot then fell somewhat short of a mile, 
Tarying tnjja 1,600 to 1,500 yards, bat In no instance deviating mote than two 
yards {rota the true line of Qre. Two shots oat of nine artnally fell on the 
line, and Ave only half a yard on one side. When the Ihrcc-poundor was 
raised to twenty degrees of elevation, its range was about 6,600 yards; and 
out of three shots flred, two fell precisely on two parallel lines, within six 
fbet of one another. The experiments with the twelve-pounder were equally, 
remarkable. At twenty degrees of elevation it ranged from 6,818 lo 6,339 
yards; at Ave degrees of elevation, it averaged 3,300, and threw all its shot 
within two and a half yards of the tme line of fire. 

Perhaps the most beautiful part of the performance was that in which 
Ht. Whitwortb showed how capitally his holts conld be made lo rico- 
chet. The spectators were ranged on the sandy ridges about a hundred 
yards ft^m the shore. More than a mile and a half away might be descried 
"ittle gronp gathered arennd the guns; presently came a flash, then an 
erval of a few seconds, then the nimble of the report, and almost at tho 
ne time the sand In front was ploughed up and dashed awuy right and 
t, and the holt might be heard rushing hif;h overhead with a sort of wild 
earn, and presently marking the spot of its final fall by a Uny splash in 
the far distance- 
Subsequent trials at BoQthport, with three, twelve, and eighty-poanders, 
according to the rimei, surpassed the most sanguine expectations. "Tho 
accnracyof flre,"it says. " and length of range obtained f)«m trifling charges 
of powder were so totally beyond what has ever yet been aiiainod, that It Is 
evident we are upon the eve of another revolution in all relating to scientific 
gunnery, and that even the greatest results which have ever been obtained 
ttom the Armstrong gun are likely to be in turn sorpassed by Mr. Whlt- 
worih's ordnance." 

In tho firing with the twelve-pounder fleld.^n, the range was marked out 
by tall thin poles placed 1000 yards apart for a total distance of 10.000 yards 
(about six miles), having short sticks placed In the road at every iiund red 
yards between the chief poles. With a twelve-pounder, no experiments hav- 
ing been made expressly to test the range, a six-feet target with a two-fbet 
hnll's-oye was hoisted at 1000 yards, to show the accuracy of its fire. Two 
Bhou were allowed to lay the gon and find the rnngo, the second of which 
passed between tho target and the pole which held it. Of the eight which 
were then fired, all went throagh the target within a space of fbur ftet 
square, and two through the hnll's-eye, which, from the place where the 
gun was Hred, looked scarcely bl»ger than a man's hand. In this result 
tliere was nothing astonishing lo those who have seen the Armstrong fired, 
or even the very best practice made now and then with smooth-bored field 
artiUoiy. 
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The charge was twenty-elghE oddccs of powder, the seirice charga for an 

ordinary gun of the eame calibre being flfly-sii ounces. With the twenty- 
eight ounces, however, the force and velocity of tbe shot deemed enormous; 
the flight vaa low, the ricochet very great, and nearly »lway» to tbe 
right, In the direction of the pitch of the riding. One shot, alter passing 
through the target, first grazed the sand at S,SOO yards, then affaln at 3000, 
after which it wont on ricochetting along the ahor«, toncbln^ it ever; SOO 
or 300 yards, until it buried Itself S6D0 yards from tbe place where it was 
discharged; the ^evatioo of tbe gan was I'SS, at which tbe recoil was very 
little, the explosion mnch less than that of an ordinary field-piece, and the 
noise occasioned by the flight of the shot comparatively very slight. One 
man BErred iho gan with the ntmost caBe, withdrawing with screw nippers 
tbe tin cartridge-case from the breech after each shot.* The length of Whit- 
wortb's twelve-pounder is about six feet, its bore nearly three Inches, and the 
pitch or tarn of the rifling tbe same as that of all bis light guns, one com- 
ptele turn in fort? Inches; or, roughly speaking, tbe shot makes nearly two 
complete revolutions on ita axis before it leaves the gun. The bore of the 
three-pounder Is aboat three and a half inches diameter. PracUce with this 
three-pounder commenced with ten degrees elevation at lOOO yards, the 
charge being only seven and a half ounces of powder. Theworkln); ligatures 
of the gun were the same as wo have noticed In the twel vc-poundor, except 
that one man worked the gun with much greater ease, firing It, wlthont the 
least attempt at bnrry, four times in less than four minutea. The sound of 
tbe projeclile also was scarcely audible. 

The elevation was then altered to twenty degrees, the same charge of seven 
and a half ounces being continued for the range of posts, IH>m tiOOO to TOOO 
yards distant. Tbe first shot at this tremendous range struck the sand at 
6,760 yards, and only five yards to the left of tbe tme line. Tbe second 
struck at 6,784, and twelve yards from tbe tme line in the same direction. 
Tbe third, at 6,720, was sixteen yards ont of the line. This deviation to the 
lefl was contrary to the usual deviation of the gun, and arose fVoni a rather 
strong wind which had set In tVom the sea. The gun was therefbre laid 
more to the right, and threw a fourth shot 6,910 yards distance, and only 
two yards to the left of the tme Ilnel The chai^ of powder was then 
Increased to eight ounces, and the elevation of the gun raised to thlrty-fivs 
d^rees. The practice then made was really extraordinary. The first shot 
alighted in the sand at 8,970 yards' distance, only twenty-two yards to the 
right of the tine. The second teli at 8,930 yards, and only ten yards left of 
the line; the third, 9,099 yards, ten yards to the right; and tbe fourth at tbe 
Immenie range of 9,164 yards, and twenty-two yaids to the right. Midway 
between the guns and thetargel the Sight of the projectiles over head could 
just be heard, and no more. 

The eighty.pounder was then loaded at five degrees elevation, with twelve 
pounds of powder, with which charge it threw a ninety-pound projectile, 
with a fearful roar, a distance of 3,550 yards, when it ricocbetted at right 
angles and buried Itself in the sea at an immense distance. A second shot, 
with the same charge, first grazed the sand 2,630 yards distant ftom tbe gun, 
and only two to the right of tbe true line. From this point it glanced 
npwarde, but cotiilnned a straight course onward, alighting in tbe sand at a, 
distance of over AOOO yards from the gun. Had this piece been mounted so 
as to pcnnit of Its being fired at a hieh degree of elevation, there is not 
the least doubt but that it would buvo thrown its ponderous shot a distance 
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:r jct been gained by aDf 

■WHITWOETU'S AND AEMSTEONG'S GDN8 COMFAHED. 

The ftjitowing Interesting comparison of the two new gnm, — Whltwotth's 
tad Armstrongs, — and rellecliona on t2ie effect of their general introduction 
on modern warfare, are derived ftom the London Ariii)/ and Nacu Oiaetle : 

If artillery be still in its intkney, it Is difficnlt to determine who are to be 
Its nurses, or under what ajslem of education the tremendous giant is to be 
brou'ht up. It ia obvious, fVom iho recent experiments with Armstrong'a 
and Whitwortli's guns, that the attempt made to catabliBh a superiority of 
range and accuiacy oti the side of infantry provided with arms of precision 
over field-anil lery, has been unsuctesslHil; and that tlie cannon relying on 
weight of metal can overpower, as before, its aucienl enemy, and bids fiiir to 
withstand Iho deadly foca, which hitherto wore irresistible against unaided 
artiljery, namely, cavalry charge and dash of infantry. But these advan- 
tages are accompanied by certain conditions which almost amonni to defects. 
There is great increase of expense; there ia the necessity of special ammoni- 
tion, being carried in a spetial way; there is the loss of accuiacy in ricochet 
Arc; there is the diminution of power In discharging e™F*i shrapnel, and 
common case with effect; and there is the nicely of mechanism, in addition 
to the reqnirement, on the part of the giinnerB, of a certain gkill over and 
above that necessary to handle ordinary field artillery or guns of posi- 
tion. As between Mr. Whitworth an^ Sir William Armstrong, the case 
stands thus, so fhr as we know : Mr. Whitworth has invented a gui which 
throws ita shot ftarthcr than any engine of war has ever yet been able to force 
projectiles. Sir W. Armstrong has invented, or adapted, a gun which throws 
shells and shot with greater precision, and at the same time to a greater 
range, than any other cannon in the world. We believe, at least, there is no 
tnbc, whether it be that of the French rifled gim, orthe United States cannon, 
which combines long range and eitraordinary accuracy in the discharge of 
shell and shot, to such an extent. It will be obscrred, then, that Mr. Whit- 
worth excels in range and shot, and SirWllliam Armstrong Is imrivalled in 
the propulsion of shot and shell, — the latter being the more terrible weapon 
of the two. Mr. Whitworth, however, is content to do one thing at a time. 
With a three-pounder of thirty-five degrees elevalion, and eight ounces of 
powder, he throws a bolt, which defies gravity and resistance, for five and 
a half miles, and falls deep into the earth ac the end of its flltjht. That is a 
great result; and it is evident, if the number of those small pieces were very 
great, and the abject sought to be hit were a slajfonary mass, tliey would 
produce deslrucllve effects. But, as againal Btone-workB, or even earth- 
works, these small bolls would make little more impression than arrows fired 
into an archery butt. It is the heavy concussion of iar>;c shot flred at low 
elevations, and with comparatively small charges of powder, which generaJly 
produces the most destructive effects on masonry; whilst on riveted earthen 
ramparts and gabionades no missile is so etllcacioua as ahella bnrsting continn' 
ously In the face of the rivetments. If Mr. Whitworth appeals to his great 
range alone, we must meet him f^nkly, and, with the fullest recognition of 
his great merits and of his very extraordinary achievements, we tell him 
that, In our opinion, great range of light shut at high elevation ia not so 
formidable by any means as sure practice of heavier shot and shell at mnch • 
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Bhorter distnnce. Witb considerable dlSldence, also, ne be;; to point ODt lo 
Mr. Wliitworili two difflcuUies against which be roast bring bla mechanical 
geniu'and his IndcfatiK^ble resolution to bear: One Is, tbe large allowance 
to be made by ihe tpmners Tor the Influence of sironK Blde-wlnd« on bis bolM ; 
the other, — and a serious one, — the great deflection which occurs la ths 
ricochet after the first graze. ATtlllery men will anderatand howverj Impor- 
tant It is that richochet ahonld be aa mnch as possible in tbe tme line or Are. 
It is our conviction that the importance of very long range tVom gans at high 
elevation has been very much exa);)i;erated. if the range be obtained by long 
bolta, and not by shell. Reason about It as mechanics, phUosophera, or 
metaphysii'ians may, there ia some strange repngnance, if not inatiility. In 
man to direct Implementa of destruction against unseen tbes. But it is said 
wo most lit our new guns witb telescopes. The experiment would be still 
Dnsaccesaful. If any one doubts it, let him walk to some hill five miles away 
fVom a [i^reat cily, with a good glass in his hand, and select soioe point for 
attack. Then let him examine tils own sensations, and ascertain whether he 
would have much conQdeoce in his Ihree-pounder twit, and would work his 
imaginary gun» with energy against the mark, and he may rest assured that 
he has at that moment a pretty certain index to the state of his (teeliugs in 
actual warfare. Until Mr. Whitworth has proved the adaptability of his 
guns for Drins shell, and the power of his latter ordnance to obtain consid- 
erable raifje at low elevations, he may consider that bis lieaulifnl principle 
has not received its fUll practical development for purposes of warfare; 
whilst Sir William Armstrong must admit that, as yet, his worthy and liberal 
rival has beaten him in the matter of range, which is one that must always 
have most important relations to the power of artillery. Mr. Whitworth has 
proved that his heavy t^a throws a shot which maintains its Initial velocity 
for a great length of time, and we doubt not he will yet get great propor- 
tionate range trora bis ei^^bly-poundcr. His lineal accuracy la very great at 
tbe lower tn^ectories of the light enna, and it will, of course, be eseeeijed by 
the heavy ocituanco. 

NEW WAK lUPLEUEKTS. 

ffofcfttisi's New Projectile, — A now form of projectile fbr rifled cannon has 
tiecn brought out dnring tbe paat year by Messrs, Hotcbkiss, of Connecticut, 
and has received ft-vorablo attention from the United States War Department. 
It is made in three parts : tbe main body of cast iron, wiib a space or 
cavity around ila centre, into wliich a belt or jacket of lead, or other soft 
metal, is cast. On the rear end they place a cap of cast iron, with the front 
edge sharp like a wedge, which is driven on to the tear end of the shot, and 
. into the belt or jacket of lead. In thla condition the shot is introduced into 
any rifled cannon of suitable bote, and the action of the powder, when the 
explosion occurs, forces the wedging cap further into and underneath the 
lead tielt, and expands it into the grooves of the gon. This expansion is not 
allowed to take place except to an extent barely sufflcleni to tightly fill the 
grooves of the gun — the extent being perfectly controlled by the depth of the 
cap, Ihe interior of wlilch drives against Ihe end of the cast-iron body of 

The advantages ilainied for the shot, arc: extraordinary accuracy; long 
ranges, with low elevation; light charges of powder. It 
weight of -prtijcctile ; and immense power of penetration 
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Sfonsler Oim. — One of the largest cannon ever conBtmcteil has been cast 
during [he past year at the Fort Pitt Foundiy, Pittabacg, under (li^upcr- 
iutendcnee of Lieut. Rodman, of t!ie Ordnani'e Department. It was east 
hollow, upon a core, through which a stream of cold water was constantly 
passing, at the rate of about forty gallons per minute: the oliject being lo 
prodace metal of unifonu texture, from the equal cooling and contraction of 
the mass. Tlie core-bsjrel, which formed the bore of the gun, was removed 
twenty-four hours after casting, and water, at the same rate as before, was 
caused lo circulate through the cavity, descending along a tube to the bottom 
of the bore, rising tip by another tube, aod escaping throngh a wrought-iron 
pipe, cast into (he spruehead of (he gim about fifteen Inches from the casting. 
The metal was entirely cold at the end of aevcn days after casting, — a 
shorter time than Is required fbr cooling an eigUtincb solid-cast gun. The 
boreof tbia gun is flfteen inches in diameter, and thirteen tbetlongin Itie'cyl- 
inder, which Is terminated by an ellipsoidai chamber nine inches long, making 
the total length of bore one hundred and sixtj'-Uve inches, or thirteen fl^ 
nine inches long. The thicJtneas of metal in the breech is twenty-five inches, 
and the total exterior length is fifteen test ten inches. The greatest exterior 
cUameter at the muzzle is 48.1 inches. The weight of the gun is 49,01)9 
pounds. It ia to carry a shell of three hundred and Hfty pounds, and a solid 
shot of four hundred and twenty-five poimds weight. 

In illustration of the advantage of the mode of costing adopted in this gnn, 
A specimen of cast iron, cut from a shalt cast in the usual way, was recently 
exhibited at a meeting of the Franklin Institute, Philadelphia. In the middle 
of the piece, where the iron had retained its heat and softness for the longest 
time, the contraction of the suirounding parts had caused the metal to assume 
an open, loose character, whilst the central portion was thrown into groups 
of spiny formation, resembling ftijst-work. Experiments made with Rod- 
man's gun at Old Point Comfort, Va., ore reported as highly satisfltctory. 

THE CONSTEUtmoN OF ARTILLEET. 

The very interesting question of the best method of construction to bo 
adopted far artillery has recently been handled with unusual derail by a, 
body of gentlemen who, it may fairly be piesnmed, possess peculiar qualifi- 
cadons for forming an authoritative opinion on the point. On the fourleentb 
of last February, Mr. Longridge, a civil engineer of considerable eminence, read 
before the London Institution of Civil Engineers a paper on the subject ; and 
so great was the interest excited by his essay, that the discussion which fol- 
lowed it was canied on Ibr five consecutive evenings, being sustained by a 
large nnmltcr of the most distinguished authorities on the question, military 
aa well as civil. Although there was, as might hove been expected, consid- 
erable difference of opinion, often on points of no small importance, among 
the gentlemen who look part in this lengthened debate, still, the complete 
ventilation of this momentous question at the hands of such competent 
anthorities connot but excite groat interest. From a printed report of this 
discuasion we. derive Che following abstract: The one point to which Mr. 
Longridge has directed his efforts is the construction of a gun which shall 
lie able peiffectly lo resist the utmost Ibrce of the explosive compound which 
may be used in it ; in other words, the monnfiicture of a gun which gun- 
pbwder cannot burst. In order to effect this, it becomes, in the first place, 
necessaiT to ascertain, approximately, at least, the actual amonnt of the 
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(brce generated by the explosion of (j^inpowder, — a point on which artillerista 
are as yet very ikr from being completely agreed. Robins, who flrat it- 
temptW its determination, valued it at one thousand atmospheres, or nearly 
seven tonfl on the sqoare inch; Hntton, who endeavored to ascertain it by 
means of the ballistic pendnlnm, estimated it at IVom thirteen to eeveoteen 
tons; and Captain Boxer, whose method consists in measuring the actnal 
bnlk of pennanent gas evolved by the combustion of a known amonnt of 
gunpowder, arrives at the result of rather more than twenty-two tons. Inde- 
pendently of the great discrepancy l)etween these several estimates, Mr. 
Lonjpidge declines to receive them, on the ground of the inaccuracy of tha 
methods by which they have been made. In the last mcihod, especially, 
, there appears (o be several sources of error; Ibr not only has llie heat genor- 
ttleU by theeombustiooof Kunpowiler never Ijeen experimentally determined, 
bot it is also quite possible that the expansion of gases at so extreme a 
temperatora may not aliogelher be regulated by the law of Mariotle. 
Further, it presupposes the instantaneous conversion of the whole of tlia 
powder into gas. Mr. LoDipidge aecordiDgly instituted a series of experi- 
ments or his own, based upon the dctcimination of the amount of gunpowder 
required (o burst a cyhnder of known strength, from which lie concluded 
that the ultimate force of the powder used — government powder — did not 
exceed seventeen tons per square inch. This amount of force can never, he 
says, be permanently resisted by a ttua made of cast iron, a, material whose 
tensile strength is estimated at not more than eight tons per square inch, 
especially if, as is generally the case in England, tbe gun be cast solid, and 
subsequently bored, since the unequal rate of cooling of the Inner and outer 
parts cannot tai[ to produce serious flaws in its mass. All the money, there- 
fore, which is now t>eing spout in rifling cast-iron ordnance is simply tjirown 
away. The same objection applies to the construction of a gun by a single 
casting fVom any homogeneous material whatever. The only way of attain- 
ing the maximnm of strength is, to build np the gun, layer by layer, in such 
a, manner that each successive layer, fh>m within outward, shall be In a 
progressively increasing state of tension. It is on this principle that the 
guns of Sir W. Armstrong, Mr. Whitworth, and Captain Blakely are made. 
The method of carrying it out, however, adopted by all these gentlemen, 
consists in encircling a, central tube, of various material, with successive 
lings of iron, which are either shrunk on by cooling, or forced on when cold- 
by hydianlic pressure. This mode of operation can never, says Mr. Long- 
ridge, lead to perfectly satislictory results. The extreme nicety with wliich 
the tension of each saccesslTe layer ought to be regulated — the deviation of 
one flve-hundredth of an inch from the required size being suffleient to 
materially impaJr the strength of the gun — can never be arrived at by tbe 
contraction of a heated ring; and the rings, however put on, must sooner or 
later be loosened by the repeated shocks of the explosion. The plan proposed 
by Mr. Lbngridge is, to wind ronnd a central tube successive spiral layers of 
steel wire, until the desired strength is attained, — the greatest attention being 
P^it W the exact tension of each successive layer. He docs not enter at all 
into the question of what is the best material for the central tube. On (ho 
contrary, his sole object being to exhibit in the most striking light 
the immense power of resistance given by the layers of wire, he appears 
purposely to have made tbe core as weak as he well could. The results of a 
scries of private experiments on a small scale were so encouraging that ho 
constructed a brass cylinder, of about three inches bore and a yard long. 
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iroond nrand wiHi coils of square sleel wire, of the size of one-sixteenth of an 
inch, the coiis being six deep at the breech, and (iiminishinjj to two at 
the muzzle; and, afler subjecting it to a severe proof, snhmitied it, in'June, 
1833, to the Select Ordnance Committee. The decision not liein^ tlivurable, Ur. 
Longridgo continued his experiments, employing a cyliiKier of cast iron instead 
of brass, and sncceeded in prodncing a gun, weighing only three hundred 
ponnds, which could throw a shot of seven and a half pounds to the distance 
of a mile, — aiesuU which, he t>elieves, id not attainaMe by any six-pounder 
in the service. He further extended his invention to (he conalruction of 
cyUnders tbr hydroulie presses, and succeeded in combining the two very 
desirable qualifications of lightness and strength to a degree for beyond 
anything that has Iwen attained by any other mode of construction. 

Such, briefly, are the principal points which were snbmitted by Mr. Long- 
lidge to the meeting. We have already said that in the discussion which 
followed many of the most distinguished anthorilica, civil and military, took 
part. It seems to be generally admitted that, as far as regards mere strength, 
Mr. Longridge's guns are likely to be superior to any others. Most of the 
olgections which are made to bia plan are based upon the difficulty of securing; 
the wire firmly at the breech and the ranzzle; points which, says Mr. 
Longridge in reply, present no real difRcully at all. 

Several gentlemen speak up in favor of caai iron as a material for artillery. 
Hr. Haddun and Mr. Bashiey Britten, to whom the task of i ifling the exist- 
ing iron ordnance has been chiefly entmatcci, both declare Jhat, for ranges 
of from three lo four thousand yards, the old guns are all that can be de- 
sired. They urge, with considerable cogency, that a longer range than this 
Is not practically requh^. In order to make sure of hitting even a large 
object at six thonsand yards or npwanls, it is necessary to throw away in 
ascertaining the range more shot than can, with a due regard to economy, 
be spared. Cheapness must tie an important element in the calculation. 
An old Iron gun, whoie value is not more than £20, can be rifled for thirty 
shillings, and bo enabled to throft- shot to a distance of more than three 
thoDsnnd yards; and it is had economy to spend £230 on an Armstrong; 
twelve-ponnder, whose performance is but little If at all superior. Mr. 
Conybeare and other gentlemen extol the American system of casting Iron 
gnns hollow, and cooling them from within outwards, hy passing through 
tiiem a continual stream of colil water, while the outside Is kept heated. 
This method securea the advantage of keeping ibe outer portion Of the gun 
In a greater state of tension than the inner; and Mr. Conybeare anticipates 
that the gun of the future will be of cast lion, and manufactured in this 
manner. But the truth appears to be, that cast Iron, though not so ntterif 
untrustworthy as Is asserted by Mr. Longrldge, cannot be relied upon as a 
material for artillery. One gun may survive thousands of discharges, and 
another, made of Ihe same iron, and under the same circumstances, may 
burst at the first discharge. Sir C. Fox advocates the use of Iron alloyed 
with wolfram or titanium; and Ur. Al>el, the chemist to the Ordnance 
Department, states that a compound far aaperior in tenacity to ordinary 
gnnmetal may be obtained by mixing copper with flom two to four per' 
pent, of phosi>horus. But there is little doubt that, as far as is .vet known, 
the only reliable gnna are those which are built upon one modification or 
another of the new principle. Mr. Lancaster says a few words respecting 
the bursting of his guns In the Crimea, a misfortune which has since then 
been ftequently cited aa a proof of the inelflciency of his system. The acd- 
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dent vrBS entlrcif owin^ to ttie fault; construction of tbe ehclls n-bich were 
at ftrsl used. They were made In two purta, and welded toifeilier, and the 
weld being owasiunallj imptrfpul, tho flanic of the explosion penetrated 
into tlie shell, which burst in, and of course shuttered the gun. Shells made 
in one piece wuro at onco Bubstitutcd, and DOlhing of tho sort hae since 

In regard to the effect of twlat in rifled pins, everj anillerist Beems to 
have bis ovn ideas as to the degree of it to be given, farming fyom Ur, Hud- 
dan's one turn in forty feet to Mr. Whilworth's one turn in forty inclies; 
but not one of tbcm takes the trouble to give his reasons for selecting the 
precise pitch which he bus decided to adopt. Mr. Haddan, indeed, l)elie»es 
that a very rapid twist is liltely to burst the gun; and Mr. Wliitworth says 
vaguely tbut It is very desirable lo give a very rapid rotutlon to the projec- 
tile; but neither one nor the other cites cither facta or theories In support of 
bis view. Hr. W. B. Adams regards rilling merely as a device for correct- 
ing the defects of badly constructed projectiles; and as it involves a consid- 
erable waste of propelling power, he hopes before long to see it dispensed 
with altogether, by the employment of more accurately-made shot. 

Perhaps the most obvious and striking conclusion that is deducible from 
tbe whole of this discussion is, that the science of artillery la aa yet in its 
Infancy. There is not a single point of Importance an which the most 
opposite opinions are not held by the mo»t competent authorities. To spec- 
ulate on tho causes which have led lo this extraordinary neglect on maileri 
of such vital import would be a taek more easy (ban profitable. 

8CIESCE IN THE BATTLE-FIELD. 

The following Is an abstract of a lecture recently delivered before (be 
Royal Institution, London, by Mr. F. Al>el, Director of the chemical establish- 
ment of the War Department of Great Britain, " On the recent Appllcatioiu 
of Science In R'^ference to the EOlclcney and Welfare of Military Forecs," 

One of the most important subjects In connection with military equipment, 
and one whieb has recently received a very large share of gen^^ attention, 
relates to thecbanges which have gradnally been effected in the nature of 
material, and the principles ol construction, applied to the production of 
cannon. Until very recently, the materials used for cannon have been only 
of two kinds — cast iron and bronze, or, rather, the alloy of copper and tin, 
known as giin-motal. Of these, the latter la by far the most ancient. Guns 
were cast of bronze in France and Germany iitwut 1370, and from that period 
nnlil.the close of the flftocnth century this material gradually replaced 
wrought iron, of which guns were constructed in the first instance. An 
examination of such iron guns of early date a» are «til1 in existence —such 
as the Mons Sleg, of Scotland, the great gun of Ghent, and others — shows 
thnl the principles Involved in their general construction are precisely those 
which have just been most snccessfu! I y applied to the production of wrought 
Iron rifled guns in this country. Those ancient guns were built up of stave- 
bars, arrnnited longitudinally, upon whiuh wroufiht-iron rings were shrunk. 
The very imperfect nature of those structures, arising from the primitive 
condition of mechanicol and metailnrgic appliances at that early period, 
rendered thei' durability exceedingly nncertain; and it la therefore not 
anrprislBg to find that compound guns of this class were gradually replaced 
by cannon cast in one piece. Even tbe great expense of bronze, as com- 
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It of time nnd labor 
in of tlie old wrOughl-irOD 
Rnna. 

Althoagh cftBt iron was applied to the production of shot and other pro- 
jectiles at the close of Ihe fourteenth century, it was not nntil about 1000 
thftt cannon wore made of tbia malcrial. In proportion as llie facility of its 
production Increased, its application in this direction was gradually ex- 
tended; bat tn no country has It ever entirely superseded bronze or gun- 
metal, which, on account of Its superior tenacity, haa always been employed 
for the conEtmctlon of light field-gans. This alloy possesses, however, some 
very serious deftects, arising principally out of its soflncES, and its consequent 
incapacity to resist the Injurious effects of rapid firing. Numerous exporl- 
in nt> ha e been made with alloys of copper, and, recently, with other com- 
ti that metal, with the object of discovering some material at lea«t 

eq a gun-metal in tenacity, and superior to it In hardness and also In 
nu rm y Alloys of copper and aluminum have been proposed; but, 
apax ram be present threat cost of aluminum, the readiness with which 
b m a s attacked by alkaline substances, and the powerftil corrosive 
a wh h portions of the products of decomposition of powder conae- 
queiitiy exert upon It, preclude iia application to the production of a substi- 
tute for gun-metsl. The effect of silicon in hardening and greatly increasing 
the tenacity of copper has also received attention; and there appears little 
doubt that, the difficulty of producing on a large scale a uniform compound 
of copper and silicon once overcome, such a material would prove a most 
valuable substitute for bronze. The effects of asmall quantity of phosphorus 
upon copper are similar to those of siheon; the metal is greatly hardened, 
Its uniformity may be ensured, and its tenacity is also much increased. 
Copper contalninK from two to four per cent, of phosphorus will resist a 
strain of from forty-eight to fifty thousand pounds on the square Inch, while 
the average strain borne by gun-metal is about thirty-five thousand pounds. 
Uniform compounds of phosphorus and copper can, moreover, be prepared 
without difficulty upon a large scale. By immeislng pieces of phosphorus 
for a shori time in a solution of sulphate of copper, they become coated with 
a film of tbe metal, so that (hey maybe safely handled, and thrust beneath 
Ihe surface of liquid copper before the coating melts; thus the phosphorus 
Is readily combined with tbe copper without loss. 

The great success which bas recently attended the construction of mallea- 
ble Iron guns appears, however, to render It doubtful whether any of Ihe 
compounds above referred to, or others of a similar character, will over 
receive employment as materials for cannon. Attempts have been made 
from time to time, for many years pajt, to produce foiTiIngs of mallealile 
i o f fflcient siie for conversion Into cannon. The great difficulty of 
i nrl g anything approaching uniformity of chemical composition and 
phy 1 1 p perries in cast iron, and tbe consequent great variation and 
U CO 1 y of the enduring power of guns made of that material, acted as 
pow rf I entives for the prosecution of such experiments. Experience 
ga ed duri g the lute war was also unfavorable, partly to the employment 
f as Iro as the material tor the heaviest pieces of ordnance, and partly 
to h y m of casting those hitherto In use. 

The attempts made by Nasmyth and others to produce large forn;ings, 
aufflclenliy perfect for conversion Into cannon, were, however, uniformly 
attended with failure, exceptinK in tbo instance of a very large gun — thli- 
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teeo-ioch calibre — constructed at the Slorsey Company's works, which hag 
luccessftilly withstood some ^evero trials, Ifiougb even this gaa is not a per- 
fectly sound fori;iug throughout. This want of succeES Is uscrilied portly to 
the dlfllcultj of ensuring: perfect welds thronjthout & very lart^ forging, 
and partly to a chariHe which is grailualiy effeetM In the physical structure 
of the metal by its repeated exposure to a high temperature, and possibly, 
also, in some measure, by its freqncnt suhjection to powerful concussion. 
In largo mnssea of wrought iron, which have hocn built up by welding, the 
fibrous structure of the metal is always found to have passed orer, more or 
le£s perfectly, into a lamellar structure, and the strength of tlie mass thus 
becomes very considerably diminished. 
^Vhile unsuccessful attempts to construct cannon of larifB masses of mal- 
' leahie Iron were still in progress, Mr. Mallet, Captain Blakelcy, and others, 
who had given the suljject of the construction of cannon of large size their 
serious attention, and had applied mathematical reasoning to its elucidation, 
had arrived at the conclusion that the true system to be followed was that 
of constructing cannon of several parts, combined In such a manner as to 
render every portion of tho metal available in reaistinj{, by its tenacity and 
elasticity, the strain exerted upon the gun by the explosion or powder. The 
method of construction proposed by those gentlemen consisted In preparing, 
In.the flrat instance, cyltnders (or rings, to bo afterwards braced together), 
and in shrinking upon these other rings, of which tho internal diameter was 
somewhat less than the external dhimeier of tho first rings or the cylinder. 
Tlio latler are thus placed in a state of compression, whito the external rings 
are in a stale of tension. Other rings are again shrunk upon the outer ones, 
according to the size of the gun and the strain which it has to Iwar. In this 
way the whole of the metal coniposing.a heavy gun or mortar is arranged 
in a condition most favorable to the effectual resistance of a sudden strain 
applied fl«m the interior. A gun constructed on this plan, by Captain 
Biflkeley, has exhibited very great endnring powers. Two enormoos mor- 
tars have also been constructed by Mr, Mallet on the same principle; and, 
although the ttiuls with one of these were only partially successful, the cor- 
rectness of the principles above referred to were iti no way impugned by the 
results obtained. 

The methods adopted for the production of the beautlftil rifle-gun Invented 
by Sir William Armstrong, which is rapidly replacing the old bronze fleld- 
gniis, afford an interesting illostration of the application of the above sys- 
tem lo the cotistmction of very light and dural>le cannon. This gun consists 
essentially of rings partly welded together, so as to 'produce u cylinder or 
iMUTel of suiilcicnt length, and parlly shrank one upon another, so as to im-, 
part the regnlslte strength to the structure. The rings themselves are from 
two to three ftet in length, and are formed out of long bars, which are coiled 
up, when at a red-heat, into spiral tabes, and afterwards welded bito solid 
rings or tubes by a few blows trora the steam-hammer, applied to one end of 
the heated coil, while in a vertical p6sition. Tha rings are united, to tbna 
tho barrel of the gun, by raising to a welding-hoat tho closely proximate 
extremities of two rii^, placed end to end, and then applying a poweriul 
pressuie to the cold ends of the rings. In the large guns, a second layer of 
rings is shrunk on to the first set, Or barrel, throughout the length; but in 
the smaller guns it is only behind the trunnions that two addiOonal rings arc 
shrunk on, one over the other. The outer ring is exattly like those already 
described ; but the iatermodiate one is prepared by bcndjog two iron slabs into a 
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*eini-47'lln(lr](?al fbrm, and tbcii welding iliCDi together at the edgo. la thU 
way a cylliiili/r is oblaincd in whkh (he fibre of the iron iii amiii|p!il loiigi- 
tnilinally, iiiBtcail of trandvcnicly as in the other ringa, Tbia imraii^ment is 
adopted bOL'suge that part of Iho y:an had lo auatain the prini'lpul fori« of the 
thrust upon the breei^h, on the dischar^. It ig iolo Ihin portion that the 
hrcec;h-si'rew — made of steel — Sis, by moaos of which a movable plug of 
steel, provided whh a soft <«pper washer, is pressed up ai^nst the end of 
the banel when the gnn has l>een loaded. The bnf«cb-screw being hollow, 
the rhoTi^e la introduced through it into t,he gun, on the removal of the plug. 

Tills gun,1>ni!t npof so many pieces, aw-uraiely welded, apd turned, and fit- 
ted, with Its thirty or forty grooves, its neat lever arrangement tor working 
the breech-screw, its admirablo sights for glviny; direction,. and variooa other 
arraugemems, contrived so as to render it a niost complete and perfect . 
weapon, is undoubtedly very costly as compared with the ordinary cast-Iron 
Kun. But.owing lo the admirable system of mannfactnre, and the bcautlftil 
iDci'hanic^ appliances brou;;ht to bear upon the prodDction of cai-b part, the 
original cost of the gon has alivady been very much diminished. On com- 
parinj; the price of a twelve-pounder gan with that of a bronze gun of the 
■ame calibre, which it has now superseded, the latter Is found to be about 
double the expense. Tbe price of iron used for (he maiinfhctnre of ttie 
Armstrong gun is nineteen pounds per ton. It Is the best description of 
malleable iron, bearing a tensile strain of about seventy-four thousand pounds 
on the square inch. Tbe present cost of a twelve-pounder gnn, weighing 
eight hundred wein;ht, is aboot ninety-three ponnds. The value of gnn-mctal 
is about one hundred and twenty^ve pounds per ton; and tlie cost of a 
twelve-pounder gun of this material, weighinji; nineteen hundred weight, ia 
one hundred and seventy-five pounds ten shillings. Of the latter, it may be 
said, that when no longer servii-eable it may be recast, while an old Armstrong 
gun cannot be reconverted into a new one. But, on tlio other hand, (he 
average number of rounds which can be fired fh>m the old gun befoie it is 
unserviceable scarcely exceeds one tboustuid ; while the limit to the power 
of endurance of the Armstrong gun Is not yet known. Between five and six 
thousand rounds have been fired Hum one, without any vital injury to the 
gun. 

While these important resnlts have been ohtiuned with gnns of wrought 
irou, built of rings, others, scarcely less valuable, have attended the applica- 
tion of materials, varying in their nature l>e[ween steel and malleable iron, to 
the production of light guns, cast in one piece, M. Krupp, of Essen, was 
the first to produce masses of cast steel of sufficient sine for conversion into 
cannon. A twelve-ponndct gnn, cast of this material, was experimented 
upon in this country several years ago, and exhibited the most extraordinary 
powers of endurauce, having withstood the heaviest proofs without hurating. 
Similarly good results were obtained with cast steel in France and Germany, 
and it is now applied to the construction of the rifled fleid-gnna in Prusaia. 
A cast material, somewhat similar in Wiaracter to this steel of M. Kropp, 
and to which the name of homogeneons iron has been given, has recently 
received most successftal application in the hands of Mr, Whitworth, not 
only to the production of the barrels for liis rifie small arms, but also to 
the mannfticture of his beautiful rifle-cannon. The smaller eannon are cast 
tn one piece, and then forged to the required form. The lieavy guns — 
eighty and hundred pounders — consist, however, of cylinders of homoge- 
neous Iron, upon which hoops of fibrous iron ore iUrced by hydraulic prcs- 
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.tare, the broeob portion reaving hoops of puddled steel. The stnall Whit- 
wonh guna undonlitcilly poiseas the great advantage of eimplkity of toii- 
etrurlioti over the roinpound tiuiis just described; tiiit the prcHenl great e;c- 
peiixe of tlio material gives the latter the advanta^Jie In point of cost. Tticre 
can be httle doubt, however, that the Ikdlitiea for obtaiiiiug products of this 
description will Increase with the demand; and there appears no reason why 
the pFoeess of Mr. BossGincr, wblch has recently been applied wltb ^at 
success to the conversion of iron of good chemical quality into excellent 
cast steel, npon a very considerable scale, should not be resorted to for Che 
picduction, at a moderate cost, of masses of cast sled, or a material of a 
Blmilar character, of sufHcient size for conversion into cannon of all sizes 
but those of tlie heaviest calibre, which It will, perhaps, always be found 
most advantageous to construct of several pieces, npon the principles just 
now refterrcd fo. 

The improvements elTeclcd in the construction of fire-arms have rendered 
indispensable a careful revision of the descriptions of gunpowder hitherto 
used, which has already led to the modification of several important points 
]n the manufacture of powder, whereby a greater uniformily in the action of 
the latter is ensured, and its explosion is regalated with especial regard to 
the double work which it now has to perform in the greater number of rificd 
arms, namely, that of propelUng the projectile, and of expanding it into the 
grooves of the rifie. 

Considerable attention has been devoted in different continental states, 
during the last (few j'ears, to the application of the difiterent forms of elec- 
tricity to the discharge of mines. The many serious inconveniences attend- 
ing the employment of voltaic batteries for that purpose in the field, have 
led to the use, ^vith considerable success, of the arrangements contrived by 
Euhrakorff and others for the prodaction of powerital electro^magnedc cui^ 
Tcnts. The application of the iuductlon-coil machine, with appropriate fuss 
anangemeniB, for the ignition of the mine by means of the spark, led to a 
very great reduction in the size of the battery reqaired even ftir extetislve 
openitiona. The necessity, however, of still nsing a battery, and the great 
liability to injury of the induction apparatus, have rendered the advantage to 
be attained by their employment somewhat questionable. In Austria vety 
important results are said to have been obtained by the employment of fric- 
tional in the place of voltaic electricity. A very portable arrangement of a 
plate-electric machine, with Leyden jars, and a small stove to protect (ha 
appatatus from damp, has, been employed with saccess in some exteasive 
operations, as many as one hundred charges having been fired simultaneously 
by its means. Professor Wheatstone and Mr. Abel have carried on numei- 
ouB experiments on the application of electricity In this dii«ction; and, at the 
suggestion of the ibrmor, attempts were made to employ the electricity ob- 
tained by induction tVom permanent magnets. No difflrulty was experienced 
iu igniting a single charge by its agency ; but it was ftjund that the ignition 
of moie than one charge could not be' elftcted with certainty by the employ- 
ment even of the most pc^werftil magnets and the nse of fbses containing 
very sensitive compositions, Eraijlually, a flise arrangement was contrived 
and a composition prepared by Mr. Abel, with the employment of which the 
ignition of several mines conld be effected with certainty, by means of one 
of the small magnetic arrangements employed by Mr, Wheatstone in his 
portable telegraphs; and an ingenious combination of several such m^ni<^tSi 
arranged in a form vory'ponable and readily worked by any soldier, can be 
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applied with equal certainty to the <liai?har<rc or h considcroble Dumber of 
mini's. Tlio groat eiement of sucteBS in the fUsc-com position employed is to 
be Ibnnd in llie oirenmstanee that it rombines a high degree of sensiliveneaa 
with considerable roDclutrting power. ^Thc sabstimtion of the magnet for 
the voltaic and other ammfrcmenta hitherto used.will gieatly facilitate min- 
ing operatiotis; the soldier reqniroa bnt little instruction in its nae; with ordi- 
nary cnro it is not liable to derangement; it is very transportable, and ready 
Ibr application at the shortest notice. 

In connection with submarine opeiftiona, volcanized India-rubber bags 
have become valnalrte substitntes for the wooden and metal receptacles hitb- 
erto employed Sir the char)^ of powder. The numerous applications which 
India-rubber, especially in its vulcanized form, now receives in connection 
with military equipments, render it a most indispensable material. Thus it 
has been applied to the preparation of waterproof linings ibr powder-barrels, 
walerproof cases for cartridges, convenient holders and waterproof coatings 
ibr percussion caps. It is used in the form of springs and bulTcrs in connec- 
tion with gun-carriages and the beds of heavy mortars ; ambulance wagons 
aic supplied with efficient and easily applicable springs of India-rubber; and 
one of the most important additions recently made to the comfort of troops 
has been the general supply to them, when on active service, of waterproof 
clothing and covers, to be used in camp. 

The protection of camp-erections from fire has also received attention, with 
successful nsnlts. A cheap and ready mode of applying a coating of insol- 
uble silicate of lime and soda to the surface of cnmp huts, whereby very 
important protection against fire is attained, received application a Ibw years 
ago; and quite recently a method has been devised, by Mr. Abel, of impreg- 
nating tent-dotb with silicates to sucb an extent as effectually to prevent lir« 
ttom spreading, when applied to any portion of it, and in such a ibrm as to 
enable them to resist the solvent effects of drenching rains. 

The application of soluble silicates to the preparation of very porous arti- 
ficial stone has enabled Mr. Ransome to produce portable filters, by the aid 
of which the soldier may n-eqoenlly be enabled to partake of water which 
otherwise would be unfit for use. A still more efilcient portable filter is now, 
however, prepared of carbon, in a porous condition, which not only has the 
property of retaining the mechanical impurities of water in Its passage 
through it, but also will purity it to a very considerable extent fh>m injurious ^ 
organic matters and gases which it may contain. 

One of the most important improvements which has yet been efTocted in 
the purification of water, and one which has already received important ajn 
plication in connection with the military service, is presented in the appora- 
tus contrived by Dr. Normandy for the preparation of wholesome and pleas- 
ant water tlDtn sea or other water unfit (br consumption. The apparatua 
consists, in the first instance, of a great improvement on the condensing 
arrangement contrived by Sir T. Grant, which has been for some time used 
in the navy. The heat abstracted Trom the steam first consumed Is applied 
lo the distillation of a second similar quantity of water, and the arrange- 
ment employed for condensing this second product is of such a nature as to 
ensure a very gradual but continuous replacement of the condensing water. 
Ill this manner the latter becomes sufflcjenfly heated, before it passes out of 
the apparatus, to part with the gases which it contains in solution, and which 
are made to pass info the distilling apparatus and mix with tbc sfeam. The 
condensed product la thus thorough^ aSrated; it is then, dually, made to 



..Gdcji^Ic 



MECHANICS AKD USEFUL ARTS. 59 

pass through a charcoal fliler, which complelclr rlciirkcs It i>f the dinasTCC" 
able empyreumutic flavor alwayi posBcsacJ by distilled water. Iiulcpcn- 
dcatly of Che applicatioDS whi<-b this apparattu is receiving lo the eupplj' of 
Bhipa with water, it has proved very valuable in readily and continuously 
producing large qoaiititieg of wholcsonie water fbr the supply of troopi at 
stations wbere the only water proenrabie was unfit for conKiimption. 

The important snbjecl of the economical supply of weli-i-ouked and pala- 
tatlle (bod to troops in barraekB and on active eervlce, which had been mnxiil- 
embly neglected previous lo the late war, bas received great attention on the 
part of Captain Grant; and the results of his labors in this direction have 
been the production of moat efficient cookinj^-ranges fbr barracks, and equip- 
ments for cooking in the field. By the employment of the lani^e, with oven 
attached, which has been contrived by him, and is nsed at Alilersliott, Wool- 
wich, and other military stations, the cost of cooking for a lai^ number of 
troops — eight Imndred to one thousand being supplied with food ^m one 
range — has been reduced to a luxHjKnny per man per week; and, by 
farther improreraents which Captain Grant is just carrying out, it will still 
be subject to considerable reduction. The food is, at the same time, cooked 
in variona ways, by means of the oven and other appliances. An anango- 
ment has been devised by Captain Grant, and nsed by troops with great suc- 
cess, for cooking in the Held in long cylindrical boilers, whiih are so disposed 
over trenches dug for the purpose that, with a very small consumption of 
fuel, well-cooked food may be euppiied fhjm eight of them, in between two 
and three hoars, suffldent for ei^ht hundred men. These kettles are of such 
a form that they may also be made to serve the purpose of pontoons In the 

The subjects brielly discnsiicd in this dlseonrse can onlj' be regarded aa 
e:iamplea of tbe many directions in which every branch of science has 
recently received application in connection with the military service. 

FK0FEBTIE8 OF GUHPOWDEK, 

Mr. Furbaim, F. R, S., has eommanlcated to the Philosophical Society o. 
Manchester the following resnlls of "An Experimental Inquiry Into tbli 
Effect of severe Pressure upon the Properties of Guopowder," During the 
lute war, the author received from the government authorities different sam- 
ples of gunpowder, for tbe parpose of submitting them to sevete compres- 
sion, in order to ascertain the effect of close contact between the panicles 
upon its explosive properties. At the government works there Is no ma- 
chinery of suffldent strength to give a pressure of more than five thousand 
to six thousand pounds per square inch ; and as It was considered advisable 
to test the qnallty of the powder under the inUuence of greatly increased 
pressure, the author was requested to compress it in an apparatus of hlfl 
own, calculated to effect its condensation under a force of more than sixty 
thousand pounds per square Inch. By carrying the pressure in this way far 
beyond the ordinary limits, it was expected that the precise infiuence of 
compression on the properties of the powder would be more clearly and 
accurately exhi bited . 

The samples of powder were placed in a wroueht-lron box, and com- 
pressed hy a lever, acting upon them by a solid pision, with a force varying 
from Ihiny-elght thousand to sixty-aeven thousand pounds per square inch 
tu the different spedmens. When taken from the apparatus, the powder 
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was fonnd In hnve ■>«cn consotlilnted Into cjllndcrs of one and a qanrto' 
incbes In diuineler, with smootb, polished surfnces, ever; trace of its gnma- 
lar character liavlny; disappeared. 

From ihe Report of Mr. Abel, the chemiift of the War Department, wb 
learn that Ihe speelfic j;ra.vlty of the spcoiniuTis was increased by the pren- 
enre, but not to bo great an extent as might haTe been expected. 

The specimens, having been (rranulated, were then burned, and it was 
found, on compaiiafi; tlie resolta with those of siiuiiar experinients on ordi- 
nary press-cake, that the amount of residue left by the compressed powders, 
after ignition, was eroator in proportion as the pressure was increased. 
This Increase of residue Is probably to be attributed to the more gradual 
combustion and the diminished intensity of heat generated by compressed 
powder. 

Enpeiiinents were then instituted to determine the amount of charcoal 
left unconsumed in the residue. They showed conclnsivelr that the con- 
densation of the powder had caused a more perfect chemical action In com- 
bustlon, as the per-centaj^ of carbon was considerably diminished in the 
compressed powders. Nitric acid was very carefully searched for in the 
residnes of the compressed powders, but notie could be detected, altlioagb 
in ordinary gunpowder a portion of the acid of the saltpetre always escapes 
decomposition. 

An important objection to the application of Increased |H«ssnre in the 
manufaetare Of (gunpowder, notwitli standing the more intimate mechanical 
miitnre of its constituents, is, that the quantity of the residne left after com- 
bustion is Increased, and a larger proportion of powder escapes i^itlon 
altogether when a chai^ is fired from a gun. If, however, larger quaniiiiefl 
were submitted to compression, it is probable that the closer contact of the 
particles miiilit be found to act bencflciaily. and a powder be produced of 
an Improved and stronger qnallty, resulting nt>m a Judicious appiicalion of 
Increased pressure and a more perfect sjsiam of granulation. — JKecftanics' 
{London) Masaxine. 

Mr. Lyniill Thomas, in a communlcotion to Ihe Koyal Society, says; 
Since tHe year 1797, when Count Rumford made his experiments for aacor- 
tnining the Initial force of fired gunpowder, an account of which appears In 
the FhilomphKol Tramadloni of that year, very little light has been thrown 
on the subject. Count Rumford's experiments, valuable itl many respects, 
afforded, indeed, nothing conclusive respoeting it. The object of the present 
paper is to show the ansalisfactory nature of the present theory of the action 
of gunpowder, and to point out some Of the principal errors upon which this 
theory is based. For this purpose, the results of various experiments made 
by the author, and which were repealed in the presence of a select com- 
mittee at Woolwich, are described and explained. These experiments are 
held by the author not only to afford complete evidence of the unsoundness 
of the present theory, but as suiBciently conclusive to serve as the basis for 
the formation of a new set of formula;, both correct and simple, in place of 
those at present in use. The initial action of the fired charge of powder 
upon the shot, the first movement of the shot itself in the gun, and the 
force exerted upon the gun by different charges of powder, and, therefore, 
the actual strength of metal required by the gun, are circumstances which, 
as the author believes, have not only been misunderstood, but for which 
laws hnve been assigned directly opposed to the truth. As an Instance of 
this, the hithulo received theory supposes that when a shot is forced from a 
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gun it acquires its velocitj' (^(luallj, from the pro^xare of the elastic fluid 
generated by Ihe flrad powder acting upon It throu^ili n rertain space. It In 
aiso supposeil that tlie initial pressure of the «laslic flnid i» the same In all 
caseB, — Ihe quantities of powder being proportionai, — whether tlie gun 
Ctom which Ihe shpt la fired be large or small; so thai the larger iho calibre 
of the gan, the Blower the flrat moTement of the shot Is Euppoaed to be. 

The result of Ihe following experiment Is given to prove that the flrst of 
these propositiODS Is incorrect. Ttic author placed a cast-iron shot, three 
Inches in diameter, and three pounds fourteen ounces in weight, upon a 
chamber half an inch in diameter and half an inch deep. This chamber 
was formed in a block of gun-metnl, and contained, when fllied, one dram 
of powder. Upon lightinR the powder, the ball was driven to a height of 
Ave feet six Inches. When the bail was placed one-eighth of an inch over 
tlie chamber, the eha.rge failed to move it. From this it is Inferred that the 
first force of the powder Is an impulsive force, that is to say, it Imparts to 
the shot at once a finite velocity. In order to place the matter beyond a 
doubt, and to ascertain the relative force of different quantities of powder, 
the author caused a cl]amt>er to be made similar In form to, but of twice 
the linear dimensions of the former; he then placed a cast-iron hall, of ein 
inches in diameter, upon the orifice of this chamber, which was filled with 
powder; upon firinK the latter, tbe ball was driven up to a height of eleven 
feet; that is to say, to double the height of the smaller. The state of the 
meiul in which Ihe chamber was formed aleo showed tbe increase of the 
initial force of the powder. This is considered to be sufficient proof that the 
last two of the above-mentioned propositions are as incorrect as the first. 
Assuming the Initial force of the powder to be of an inipuijive nature, it la 
not dilBcult lo understand the increase of force shown in the last-named 
experiment, inasmuch aa a certain time being required for the complete 
conversion of the powder Into an elastic fluid, a qnantity contained in a 
chamber of a similar form, but of greater linear dimensions than another, 
must ignite in a less comparalivs time, [he linear dimensions Increasing in 
the ratio of the first power, and the quantity of powder increasing in the 
ratio of the third power, so that the flame will traverse a larger quantity in 
comparatively less time. Thus it appears that the powder which inflames 
more rapidly has a much greater initial force, being more concentrated In 
Its action; a quick burning powder, therefore. Is belter for ordnance of 
small length, such aa mortars and iron howiireta. The different results pro- 
duced by powder of different quality have, according to the author, been 
entirely overlooked in the hitheno received theory. This theory, which 
considers the secondary force, namely, the elasticity of the fluid only, and 
takes no account whatever of the enormoua Impulsive or initial force pro- 
duced by the sudden conversion of- the powder into an eiaatlc fluid, is that 
whicb regulates the system upon which ordnani'e are at present constructed; 
hence the reason why largo guns are so liable to buret — so much so, that it 
baa been said that no gun larger than a thirty-two pounder is safe io fire. 

From the variety of experiments made by the author, he arrives at the 
conclusion that when powder is of the aame quality, and confined in cham- 
bers of similar form but of different sizos, the initial force variea, witbiu cer- 
taiu limits, in the ratio of "J , where ui Is the weight of the powder, and u/ 
of the bail. Thus, were this new theory recogniied, the question of the 
increase of strength, with increased thickness of metal, would wear an 
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entirely new nspect. So far rrom the metal In Inr^ce grins dlmtniebinir fn 
strength In the prapoiiion iis.~iiincil, it will be a, mutter foT Inquiry how it 
resists the greut eirain to wiiidi it is subjecled, mher tban wb; it yields; 
for we Snd, from the experiments described Hbove, tbut e, sizty-elKbt 
pounder gnn, which baa a ralibre of twice the diameter of a nine-ponnder 
gun, must, when fired with the same proportionate charge of powder as the 
latter, continually be guhji-ct to as great a strain aa tliu latter would sntfer if 
always Dred witb tlie proof-charge, wblcb is three times the quantity of the 
ordinary seryice-cbargB. — Pro:. Royal Soc. 

THE DENSITY AND TEMPERATURE OF STEAM. 

We extract from the Ixindon Engineer the following account— read befote 
the British Association for the Advancement of Science, by William Faitbaim, 
F. R. S. — of some researches to determlae the density of aleam at all tem- 
peratnres : 

I propose to give a short sketch of an apparatus and the results of the 
earlier experiments which. In coiij unction with my friend Mr. Thomas Tate, 
I have been inrestigating by direct experiments, with the intention of deter- 
mining the law of the density of steam anti other condensable vapors; and 
thus to solve a hitherto almost untouched problem by an experimental 
method, which will verily or correct the theoretical speculations in re;^ard to 
the relation between the specific volnmc and temperatore of steam and other 
Tapon. The experiments aie being condncted, it is believed, upon an en- 
tirely novel and original principle, and one which is applicable at any tem- 
perature and pressure capable of being sustained by gloss vessels. 

For a perfect gas, the law whifh regulates the relation between temperatore 
and volume is known as Gay-Lussac's or Dalton's law, and is expressed by 
the equation 

FX f _.tS8 + fl 
* ' FIXPI 4S8 + ( 

Now, density of steam has been determined with acenracy by direct experi- 
ment at the temperatore of two hundred and twelve degrees — and at that 
temperature only — by the method of Dumas. At two hundred and twelve 
degrees Fahrenheit Its density is such that its voinme is one thoasand aix 
hundred and seventy timoa that of the water that produced it. Substituting 
these values of volrane, temperature, and presanre, we get for Oie voiimie of 
steam tVom a imit of water at any other temperature. 



(2.) 



_16TOX15„45e + i. 



Or, F=37}- 



This is the well-known and received formula from which all the tables of 
the density of steam have hitherto been deduced, and on which calculations 
on the dnty of steam-engines have been founded. Up to (he present time, 
however, this formula has never been *-erifled by direct experiment, nor are 
the methods hitherto employed in determining Ihe density of gases and 
vapors applicable in this case, except at the boiling tempctatureof the llijuid 
at the ordinary atmospheric prvsaiire. But, on Ihe other hand, theoretical 
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sperulatjona throw considerable donbt on the ncrurary of the above roTinnIa 
when applied to Bleam and other condensHble Tapora. Several yeaia ago, Dr. 
. Jonle and Proftaaor William Thomson announced, as the result of applyi^ 
tlie new dynamical theory of heat to the law of Carnot, chat, for tempera- 
tnrea above two hundred and twelve degrees Fahrcnbdl, tliere is a very eon- 
Biderable deviation ftmn the gaseous laws in the case of steam. Later, in 
1853, ProfefleorMaqnoraRankine has given a new theoretical formula for tha 
density of steam, independent of Gay-Lnasac'B law, and coafinnatory of 
Professor Thomson's aurmise. But as yet these speculations need the evi- 
dence and verifloation of direct experiment. 

The density of steam is ascertained by vaporizing a known weight of water 
in a glass globe of known capacity, and noting the exact temperature at 
which the whole of the water hccomea converted into steam. From these 
three elements — volume, weight, and lempersture — the specilie gravity is 
known. But in pursuing this method, these two diSlculties most be over- 
come: First, the pressure of the steam renders it necessary Chat the glass 
glol>e should be heated in a strong, and eousequeutly opaque, vessel ; second, 
as steam rapidly expands in volume for any Increase of temperature, beyond 
the temperature of saturation, it would, in any case, be impossible to decide 
by the eye the tempeiatnre at which the whole of the water became vapor- 
ized. The temperature of saturalion, or temperature at which the whole of 
the steam is auper- 
)r the results are of 






This has 



The difllcnlties thus resolve themselves Into finding s< 
tIcienC accaracy and delicacy Co determine the point of SB 
been overcome by what may be termed the saturation gauge ; and it is in this 
that the novelty of the present experiments consists. 

To illustrate the principles of the saturation gauge, suppose two globes, A 
and 1) (FigT 1 ), connected by a bent lube containing mercuiy at a b, and 
placed in a bach in which tlicy can be raised to any desired temperature. 
Suppose a Torricellian vacuum to have been created in each globe, and 
twenty grains of water to have been added to A, and thirty or forty gnuna 
to B. Now, suppose the temperature to be slowly end uidformly raised 
around these globes; the water in 
each will go on evaporating at each 
temperature, being filled with steam 
of a density corresponding to that 
temperature, and the density t)eing 
greater as the temperature increases. 
Ac last a point will bo reached at 
which the whole of the water in globe 
A will l>e converted into steam; and 
at this point the mercory column will 
rise at a, and sink at b. This is the 
saturation test, and the cause of its 
action will be easily seen. So long 
as vaporization went on in both A and 
B, and the temperature was main- 
tained uniform, caih glol>e would contain steam of the same pressure, and 

sooii OS the water in A had vaporized, and the steam began to enperheat, the 
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pressure in A woald cease to remain uniform wilh the pressnro in B, snd the 
menury oolumn woolil at once fall, and thus indicate tl>e difTerence. Tlie 
instantaneous change of tiie position of the mercury is the indimtiou of the 
point at which the temperature in the bath corresponds wilh the aaluration 
point of the steam in A. 

To show tlie delicacy of this test, I may instance that, at tvo hundred and 
ninety degrees Fahrenheit, the mercury column would rise nearly two inches 
for every degree of temperature ahove the saturation poinl, as the increase 
of pressure arising trom vaporization is twelve times that arising fVom ejt- 
pansioa in superheating at thai point, and a similar difference exists at otiier 
temperatures. 

The apparatus, as employed for experiment, varies according to the pro»- 
snie and other circumstaDces of its use. Fig. 2 represents one of the 
arrangements which has been employed 
with success. It consists of a glass globe 
of about seventy cubic inches capacity, in 
which ispiaced,aAer a Torricellian vacuum 
has been formed, the weighed globule of 
water. The globe, with the stem, is shown 
BtA; this is surrounded by a copper Ixtitcr, 
B B, prolonged by a slout glass tabe, C, 
enclosing the globe stem. Tills copper- 
boiler forms the water and steam bath 
through which ihc globe is heated, and, in 
- (hct, corresponds to the second globe, B, in 
the fbrmer figure. The (luctuating mei^ 
cnry column, or saturation gauge, is placed . 
at the bottom of the tube, C, and ttic satu- 
ration point is indicated by the rise of the 
inner mercury column, a, and the fUll, at 
the same time, of Ihc outer mercury col- 
umn, b. As soon as the whole of the 
water in the glut* A is evaporated, there 
is an instantaneous rise of the inner mei^ 
ciuy column to restore the balance of pitis- 
snre, and that progressively with the rise 
of temperature. 

As an aoxiliary apparatus, the boiler is 
provided with gas-jets, E, to heat it, and 
with an open Oil bath, G, to retain the 
glass tubes at the same temperature as the 
boiler; and this oil bath is placed on a 
sand bath and also heated wilh gas. A 
tbcrmomeier, D, registers the temperature, 
and a pressure-gage, F, the pressure of the 
steam; and a bioiv-ofT cocit, H, serves to 
reduce Ihe temperature wlicn necessary. 
, A number of results have alrcaily been 
' oljtaiued, but they are not yet suiTii iently 
aJvanced lo be made public. The follow- 
ing numbers have been, however, approxi- 
mately reduced IVom the theorelital formula above, and the experimental 
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TesnItB may illustrnte the use of this method of icscarch. The most con- 
venient waj of expressing the density of ateam is by stating the number of 
Tolumes into whith the water of which it is composed has eipandod. Thus, 
one cnbie inch of water c;cpiuids hilo one thousand six hundred and seventy 
cnliic inches of steam at two hundred and twelve degrees Fahrenheit; into 
eighteen hundred and ei^-hty-two cubic inches at two hundred and fifty-one de- 
grees, and into four thousand cubic inches at three hundred and Ibui degrees, 
and so on. Id this way, the following numbeni have been computed: 



£88° .... »0 too 

These determinations, at preasnres varying from ton pounds to fifty pounds 
above the atmosphere, are not accurate reductions ftom the experimental re- 
sults, but only approximations. But they uniformly show a decided deviation 
from the law for perfect gases, and In the direction anticipated by Professor 
Tliomson, the density being tmirorml/ greater than that indicated by the 
formula. I hope, by the time of the next meeting of the association, with 
the afisialance of my ftiend Mr. Tale, to be enabled to lay before- the section 
a series of results which will ftilly detcrtnine the value of superheated steam, 
and its density and volume compared wiih pressure at all pressures, varying 
ftom that of the atmosphere to five hundred pounds on the square inch. 

THE ATMOSPHERIC TELEGRAPH. 

The Atmospheric Telegraph, or device for transmiling small packages 
through alr-ti)th[ tubes hy atmospheric pressure, which was attempted to be 
introduced In thia country some years since by Mr. Richardson, of Boston, 
has been recently put into practical operation by the rntemHtional TelegmpU 
Company of London. Their chief office In that city has been for some 
time in working communication not only with the Stock Exchange, but 
also with all the subordinate telegraph stMlons In the oulsklrts of London, 
and written messoKes are constantly transmitted through the tubes — thus 
avoiding the necessity of repeating each message. " We witnessed," says 
the London Times, "the apparatus doing its ordinary work the other day 
in the large telegraphic apartment of the. company In Moorgnte Street. 
Five metal tubes, of (torn two to three Inches In diameter, are seen trained 
against the wall, and coming to an abrupt lermlnalion opposite the seat of 
the attendant who ministers to [hem. in connection with their butt-ends 
other smaller pipes are soldered on at right angles; these lead down to an 
air-pump below, worked by a small steam-engine. There Ik another air- 
pump and engine, of course, at the other end of the pipe, and thus suction 
ia established la and fro thronj;h the whole length. Whilst we are tooking 
at the largest pipe we hear a whistle; this is to give notice that a despatch 
Is attout to be put into tlie tube at Mincing Lane, two-thirds of a mile dis- 
tant. It will be necessary, therefore, to exhaust the ab: between the eud wo 
6" 
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■rewatchinitand that point. A little trap-door — the month of the appara- 
tus — 1« Instantly shut, a cock 1b turned, the air-pump below be<^DB Co such, 
and in a few seconds yon hear a soft thad against the end of the tube; the 
little door 1h opened, and a cylinder of gutta-percha, encased in flannel, about 
four inclies lonK, which fits the tube, but loosely, is immediately ejected upon 
the counter; the cylinder is opeued at one end, and ibere wo find the dcs- 

" Now it in qnite clear that It Is only neceasat; to enlarge the tubes and 
to employ more powerful enffinos and alr-pumpa in order lo convey a thou- 
sand letters and dospatchea, book parcels, etc., In the same manner. And 
this the company are forthwith about lo do. At the present moment the 
contract rate at which the mail-carts ^ is eight miles per hour. The Pnen- 
malic Company can convuy mcssafjes at the rate of thirty miles an hour, and ' 
this speed can be doubled if nevessary. 

" The company are also about to lay down a pipe between the Dock and 
the Exchange, for the conveyance of samples of merchandise, thus practi- 
cally bringing Che Isle of Dogs into Comhlll ; and for all we know this lu- 
vODtion may hereafter be destined to relievo the gorged streets of the metrop- 
olis of some of its heavy traftlc. 

"At the seation of the Iniemational Tclegrflph Company, in Telegraph 
Street, the pipes wind aboat fh>m room to room, ;ufl1dent curve being main- 
tained in them for the passage of (he little travelling cylinder which contains 
the message, and small packages and writcen communications traverse al- 
most as qntckly In all directions as does the human voice In gutta-percha 
tnbing, to which in fact It Is the appropriate addendum." 

THE CLEARING OF DRAINS AND WATEE-C0UBSF5. 
Mflsars. Easton & Amos, of London, have patented a curious method of 
adapting to some convenient part of a drain, sewer, or waler-courae, a grat^ 
ing, of peculiar construction, whereby any extraneous eolid matters, such as 
wecda, pieces of wood, brickbats, stones, the dead bodies of animids.or other 
substances, may be arrested in their progress, and removed, so as to prevent 
them from blocking up the water-course and stopping the flow of the water. 
To tbia end a chamber or recess is constructed alsome convenient part of the 
drain, sewer, or water-course, and made to extend across It fVom side to side. 
Ill thia chamber la mounted s movable jpnting in such a manner as to 
extend transversely across the whole of the water-way. The grating Is to 
be formed of a suitable number of endless chains, connected together later- 
ally in any convenient manner, and provided with projecting pins, points, or 
hooka. Or a number of short bars, similarly provided with projecting pins, 
may be jointed together in an endless series, so as to form an endless grat- 
ing, which la to be pasaed round wheels or rollers mounted in the chamber 
or recess. This endless chain or grating should not bo placed vertically, but 
at an inclination to the line of the drain or sewer. It will be understood that 
the water and liquid matters will pasa freely through (he endless chain or 
grating, but that solid matters of any gicat size or dlmenslona, or that would 
he likely lo cause an obstruction in the water-course, will be anested by the 
grating, and by causing (he same to rotate (by communicating motion to the 
wiieels or rollers on which the endless chain or gratini; la mounted), the pins, 
points, or hooks attached to the grating will be caused to liil up such solid 
matters oat of the chamber formed in the drain, and deposit them in some 
receptacle provided above for that purpose. 
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NEW HICKOUETEK TOR MEASURING LARGE DISTANCES. 

At areeent meeting of tliB Royal Astronomical Society , England, Mr. At Tan 
Qark, of Boston. Mms., exhibited a micrometer, invented by himtielf, wbicti 
Is capable of measuring with areuniey any distance up to about one degree. 
It Is also furnisLed with a position-circle. lis character is essentially the 
Bamc as that of tlie parallel-wire micrometer; but it bag lomo pecHliaritiea, 
not, it is believed, previously introduced, and bn which its wide range de- 
pends. Tho most remarkable of tbeso peculiarities consists in its befn;; fur- 
nished with two eye-pieces, composed of small single lenses, mounted in sepa- 
rate frames, which slide in a groove, and can be separated to the required 
. distance. A frame carrying two parallel spider-lines, each mounted sepa- 
rately with its own micrometer screw, slides in a dovetailed groove in front of 
the eye-pieces ; and, by a free motion in tbls frame, each web can be brouj^ht 
opposite to its own eye-lens. In using this micrometer, the flrsl step Is to set 
the position-vernier lo the approximate posltioii of the ol^ects to be meas- 
nred. Then the eye-lenses are separated till each is opposite to Its own ob- 
ject. The frame containing the webs and their mlciometer screws is then 
Blidden Into its place; and, the webs having been separated nearly to their 
proper distance by their free motion in the frame, they are placed precisely 
on^bo objects by their fine screws, tbe observer's eye being carried rapidly 
from one eye-lens to the other a ftw times, till he is satisfled of the bisection 
of each of tbe objects by its own tveb. The IVame is then removed for read- 
ing off the measure by means of an achromatic microscope, on the stage of 
nhich it is placed. One of the webs Is brought to the Intersection of cross- 
wires in the eye-pleee of the microscope; and by inming a screw, the revo- 
lutions of which are counted, the ^me travels before the microscope, and 
tbe other web is brought to the interecction of the croas-wtea. The parts of 
a revolution arc read otf by a vernier from a largo divided circlO attached to 
the screw. The advantages arising fVom tbe peculiar construotlon of this 
micrometer are the following: 1. Distancus can be observed with great ac- 
curacy up to about one degree, and (he angles of posiiion also. 2. Tbe webs, 
belnginthe same p1ane,aref>'ee from parallax, and ore both equally distinct, 
however high the magnifying power may be. 3. The webs are also free from 
distortion and from color. 4. A different magniiying power may bo used on 
each of tho objects; which may be advantageous In comparing a faint comet 

DEAWING FEOM RELIEF MODELS. 
At the last meeting of the British Association, Captain Cybolz. of the 
Austrian army, called attention to a set of models intended to facilitate 
instrnction in the manner of delinealinK the features of the ground on topo- 
graphical maps, and lately introduced into tbe technical schools of Austria. 
It is the Ursl aim of the author to lead the popii, by means of these models, 
to a correct understandinR or appreciation of form, as the only way of pio- 
dncing a flret-i-alo topographical draftsman. Instead, therefore, of setting 
him to imitate drawings from paper, his studies and copies will lie made 
fVom models, and, at a more advanced stage, fVom nature itself. These 
models represent, firstly, inclined planes or slopes, separate, in combination, 
or iuBBcting each other. It is from these the pupil acquires the first idea 
of the principle upon wbich depends a conect delineation of the grouud. 
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Secondly, we hare three models, which represent the «o«t characteristic 
and moat widely diBtribated foaturea of ihe ground. Having acquired ttota 
the preceding a thorough knowledge of fundamonWi prlnclplea, the pupil 
will prcM^eed to deiinuaie upon paper the rollowini; models. These represent, 
firstly, an undulating country; eecondly, a plateau formation, with deepiy- 
rut valleys; thirdly and fourthly, some mountainous tracts. Contour lines 
have been laid down upon the whole of these models with mathematical 
accuracy. The horizontal project loTk of eome of the most difflcnit eeclioos 
lias also been added, to Illustrate the manner or fllllog up the rontour linea 
and laying down auxiliary contours. It has not, however, been thought 
advisable to do more, as otherwise the pupils would avail ttiemselvee of 
these fkcUltles to too grae.t an extent. A small Instrument for measuring 
the gradients, and a scale showing the Intensity of the shading (AucRorres) 
for various dejireos of acclivity, are to be made use of In copying the models. 
The Batbor believes that the useof models, judiclonsly selected, will engage 
the pupil's unintemipted attention ; he will overcome mechanical difflcnlliea 
with greater facility, and wiH not bo so wearied as by the tedious, but abor- 
tive, and. In reality, useless attempts to copy a topographical drawing placed 
before him. The author would add, that his models are made of galvano- 
plastic copper, and are therefore not so liable to breakage as plaaier^f'Parta 
models. 

THE INDIA-RUBBER ABTIST. 
We bare all of us laughed at the grotesque appearance made by toy heads 
of vulcanized India-rubber. A little lateral pressure converts its physiog- 
nomy into a broad grin, whilst a perpendicular pull gives llie counteuanca 
all the appearance that presents Itself when wo look Into the bowl of a spoon 
held longways. The pressure removed, the face returns to Its normal con- 
dition. Of the thousands of persons who have thus manipulated this play- 
thing, It perhaps never struck one of them that In this perfect mobility lay 
the germ of a very useftil Invcnlloo, destined to be, we believe, of great prac- 
tical value In the arts. If we take a piece of sheet vulcanized India-rubber 
and draw a face upon it, e^cactly the same result is obtained. This fact, it 
appears, struct an observant person, and out of his observation has sprung 
B patent process, worked by a company under the name of the " Electro 
Printing-Slock Company," for enlarging and diminishing at pleasure, to any 
extent, all kinds of drawings and engravings. It must be evident that if a 
piece of this material can be enlarged equijly in all directions, Ihe different 
lines of the drawing that is made upon it in a quiescent condition must 
maintain the same relative distance between each other In Its extended 
state, and bo a mathematically correct amplification of the original draft. 
The material used Is a sheet of vulcanized India-rubber, prepared with a 
surface to take lilhographic ink; this Is attached to a movable framework 
of steel, which expands by means of very fine screws. On this prepared 
surface lines are drawn at right angles ; these are for Ihe purposes of meas- 
urement only. The picture to be enlarged is now printed npon Its fice in 
the usual way; and supposing it is to be amplified four-fold, the screw 
framework is stretched until one of the squares formed by the intetsectlon 
of the lines mcasares exactly four times the size it did while in a state of 
rest. It is now lifted on to a lithographic stone, and printed, and from the 
Impression copies are worked off in the usual manner. If the picture has to 
be worked with type, the enlarged lmpt«ssloD has of eouise to lie made 
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ftom block plfttBs, the printinK Hnaa of which stand np like thtweof a wood- 
, cot. This ix accomplifibed by priming the picture, with prepnred ink, upon a 
metal plnte; the plate is then sut^ucti^l to voltaic action, which eats away 
the metal, eKceptini; those pans prolecteil by the Ink. Where It is required 
to make aredaecd copy of a drawla|[, the process {a InTeited; Ihat is, tlie 
vulcaulzeil IiKlia-rabber sheet is stretched in the (Vaine before the Impreaaloil 
is made upon it. It most bo evident that, on Its being allowed lo contract 
to lisoriKtnal size, it will bear a reduced picture npon iu surface, from wbich 
the copies are printed. 

The application of this art to map-work is veiy apparent. Let us Instance 
the ordnance maps. Both eulargemenls and rednctlone of the original scale 
on which they were drawo have been mode in the ordinary way at an enor- 
mone expense, the greater part of which mi^ht have been avoided had this 
process been known. As It Is, we have gone to work in a most expensive 
mariner. The survey for the whole of ExiKlai;d wos made on the very amall 
Hcale of one inch to the mile for the country, and of six inches to the mile 
tor towns, and now there is a cry for an enlarged scale of twenty-five inches 
to the mile. In other counn'ies, comparatively Bpeaking, poor to England, 
this scale has been far exceeded. For instance, even povcrly-atricken Spain 
Is mapped on the enormous scale of as many an sixty-three iuches to the 
mile. 

But with this qnCBtion we have nothing lo do; onr purpose Is Only to 
show that It would be a great saving if the twenty-five inch scale hod Ijeen 
originally carried out, as witli this new process all the Bmaller scales conld 
have been produced with perfect accuracy f^m this one at a very small 

Indeed, the pabitc could. If they wish, have pocket fac-slmlle copies of 
fltat gigantic map of England and Scotland on Che twency-Uve Inch scale, 
which, according to Sir M, Peto. would be larger than the Loudon Docks, 
and woatd require the nse of a ladder to examine even a cgnnty. The new 
art is applicable to engravings of every kind; and, moreover. It can very 
profitably reproduce typo Itself In an enlKrged or reduced form. This la a 
ftctof great importance to all Bible societies ; for enormous sums are spent 
in producing this work In oil imaginable sizes. But, It will be asked, wliat 
advantage does this method present over a resetting of the page in the asuol 
-manner? Two very important ones — speed and price. Let us suppose, for 
Instance, that we wish to make a reduction of a royal octavo University Bible 
to a demy octavo. The price of resetting the type alone would bo .£600, 
and the "reading for corrections" another £300 at the leost. Now, an 
Identical copy could be produced by the process employed by the Company 
for.£l'^; there wonld be no charge for "reading," as tliecopy is afoc-slmlle. 
Where there are many rules, marginal notes, and different kinds of types, 
as In Polyglott Bibles, the advantage of reproducing by the Indla-rnbber 
process would be, of conrse, proportionately greater. 

We may mention another power possessed by the new method, which 
will prove very valuable to publishers. It sometimes happens Uiat when a 
new edition of a work la calleil for, some of tlio original blocks, or stereo- 
typed Impressions, are found to be wanting. Heretofore new drawings and 
engravings would have lo be made; but now, all this difficulty is obviated 
by simply taking the engraved page out of the old book, and i«producing 
the block required from it. This actually occurred with respect to the woll- 
known work "Bdl on the Hand," the missing blocks of which have been 
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reprodiiccil tntra sonie old primed pages. It is arorcely hnown yet how 
many ceuluriee may elapse ero the ink of old books bccomea bo dry cliat it 
cannot be transferred by ihe iiew proeeas; bat it is quite eertain that a 
couple of handred yeaxa does not bo far dry It ns to rendor it jncapahle of 
givinjc an impression, ho tbat we may have the earliest folio copies of Shak- 
ipeare's plays reproduced witli exactness, in more available sizes, throii|;h 
themodiiua of a (bw sheets of lodia-rubber. — Oace-a-Wtek. 

COFYING-FAPEE. 

Copying-paper, into the body of which a certain proportion of protosnl- 
phale of iron (copperas) ban been iatrodnced, either daring the manufacture 
or aflerwarilE, by passiut; it between rollers covered with felt Imprei^aletl 
with a solution of salt, ii much more advunlagcona in use ihnn the com- 
mon paper. A letter written with common int. containing an infasion of 
uutt^alls, or havlnK the tanno-gallate of iron for Its tiase, and covered with 
tbe above copyint;-paper, gives, by means of tlie press, a perfect fac-airalle. 
If a littie sugar or pro-gallic acid Is added to the Ink, a goad copy may be 
bad by pressing lighdy tbe copying-paper npon the latter wlthoat tbe use of 
the press, taking only the precaution to interpose between the hand and tbe 
sheet of copying-paper anolbet sheet of oiled paper, over which the rubbing 
must be done. — Cosima, 

KEW METHOD OF PRINTING MUSIC. 

A new method of engraving and printing music has been introduced at 
Paris. It in analogoas to tbe method of carving wood by burning the pat- 
tern in. The music is stamped iulo blocks of wood with heated stamps, 
which havo a shoulder to insure their penetrating to an eqoal depth. From 
this block a stereotype cast is taken. An edition of fincen hundred copies, 
if stereotyped and printed by this method, 19 said to cost only abont one- 
liiiid as much as if engraved and printed from the engraved plate. 

8. W. FRANCIS' WRITING-MACHINE. 

This machine is placed in a neat, portable writing-case, about two f^ct 
square and lea Inches deep, which may be carried about and used on any 
ordinary table. It is worked by means of keys placed on a key-board like 
those of B piano, each key representing a letter of the alphabet, and each 
letter producing Its Impression at a common centre. An endless narrow 
tape stretches the full length of the " bed " of tbe machine, passing over a 
small roller at either end, and uniting nndemeatb. This tape is satm'aled 
with the ink. 

Direotty In the centre of the " bed," and under the (ape, is a i^ireular hole 
□f one inch diameter. Over lhi» hole, and under the tape, on a car, a sheet 
of paper is placed; then a sheet of tissue paper directly over it, leaving tbe 
tape between the two sheets of paper. A delicate IVame then tiila upon tho 
paper, which keeps it in place, and moves while the printing progresses. 

A short steel rod then falls from a suspended ami, so as lo present a flnt 
surftico, or platin. in the centre, directly over the paper. The lids being 
raised from the keys, they are played upon as in a piano, each being let- 
tered from A to Z, with the varioua punctuation marks, etc. The aumbeis 
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Are represented by letters, ae CVtlL for one hanilrcil and elshi, and so on, 
anJ the capitals are designated by a sinfjle dash at ibe top of the requfslte 

Each key, when itrach, acts npon an Independent lever witbin the 
machine, attached to a little elbow and arm, on the end of which ia Ibe 
eorrcs ponding tctler-typc, wbleh noir strikes the under sheet of paper and 
presses agnlnel the platin on the sospunded steel rod, eo that, the Inked tape 
beini; between (he two sheets of paper, ibe blow teavcs the letter printed on 
each, namelT, on the tipper side of the lower sheet, and, of course, on tbe 
lower side of the upper, wben brought In contact with the tape. 

As the prlntln{> goes on, the pa|>er moves steadily to the left; and when 
the line is within four letters of its end, a little bell rings sponlnncously to 
notify the writer that be must touch a sprlnji: which pushes the sheet up tbe 
space of one line, and buck, to begin atrain ; and as the printins of the new 
line Koes on, the paper travels back another line; and so on, till tbe page IB 

The letter* can be (brmcd of any sized type, enffrased for the pnrpose, 
and stiitin); the taste of the parehaser. Those who use this "Writing 
Frinter" will be enabled to strike off two copies in less time than is re- 
quired to produce one with the pen ; and for cierftymen, merchants, editors, 
and literary men, it must prove of great value. The price of the maebine 
is one hundred dollars, which Is as cheap as a good gewinK-machine, while 
the art of workintt it is not more dilflcull. The inventor is S. W. Francis, of 
Hew Yock City. 

ON THE ITtrLUENCE OP SCIENCE ON THE ART OF CALICO FRIKTINO. 

The following lectures on the progress of caJico printing are communicated 
to the London Engineer by Prof. P. Grace Calvert, F. R. 8. 

PeniiHiag and Block Frinlfng. — During the early part of this century, tha 
production of designs upon calico were performed by means of hand-blocks. 
Bade of sycamore or pear-tree wood. The face of the block was either 
carved In relief into the desired pattern, like ordinary wood-culs, or the fig- 
ure was formed by the Insertion, edgewise into the wood, of narrow strips 
-of flattened copper wire, and the patterns were finished by the hand labor of 
women, with small brushes called pencillings. Owing to a strike amongst 
tbe block printers, in 1S15, to resist tbe threatened introduction of machin- 
ery, great efforts were made on the part of the employers to render them- 
selves independent of banil labor; and tbe result bas been tbe f^radual 
Introduciion of cylinder printing. 

Engraring. — The first kind of roller used vras made by bending a sheet 
of copper into a cylinder, soldering the joint with silver, and then engrav- 
ing upon the continuous surface thus obtained. 

The second Improvement consisted in producing the pattern on copper 
cylinders obtained by easting, boting, drawing, and hammering. In this 
case, the pattern la first engraved in intaglio upon a roller of softened steel 
of the necessary dimensions. This roller is then hardened, and introduced 
into a press of peculiar eonstmciion, where, by rotary pressure, it transfcra 
Its design to a similar roller in the son stale, and the die being In Intat^lio, 
the latter, called the " mill," la in relief. This Is hardened in its turn, and, 
by proper machinery. Is made to convey iTs pattern lo tbe full-sized copper 
roller. Tbli iraprovomcnt alone reduced the cost of engraving on copper 
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rollBW many hnndred per cent., and, what is of far peiiter importance, 
mailc pnict [cable an inlinile namlver of intricate engrevitigB which could 
never have been produced by htind labor applied dlrertly to Ihe roller. 

A fUnher improvoment waa mads by tracing wlih a diamond on the 
copper roller, covered .ivlth vamiflh, the moHt complicated patterns, by 
means of eccentrics, and then etching. 

The combination of mill engraving vith the tracing aud etching prooesBos 
naturally followed, adding immensely to the reeonrces of the entp^ver aod 
printer in the prodaction of novel designs. 

Anotbcr development of this art Is the tracing of patterns on the surface 
of rollers, which has heen effected by machines constructed on the principle 
of the pentagraph. Alllioagh Ihls invention dales from 1831, still it Is only 
of liite years that it has been Encceagfnllj applied. 

Bot If mechanical art has greatly assisted the engraver, chemistry has 
rendered hiin equally important services, by enabling hire to abandon costly 
and cumbrous modes of impressing by force the desl^nis on the cylinder, 
substiluling for them ajireai namherof etching processes. By some of thoso 
processes, as by every other addition to the resources of the cnsraver, an 
entirely new and beaatifnl ctasa of engraving ia produced, unattainable by 
any other known means. 

A veiy recent improveineiit Is highly Interesting in a scienlillc point of 
view. It Is the application of galvanism to the diamond tracer. By com- 
bining the galvanic action with the eccentric motion, most beautiful and 
delicate engravinifs can be produced. This is effected by tracing the pat- 
tern with a varnish on a zinc cylinder, which is so. placed In the engraving 
machine that, as a needle passes over Its surface, and comes in contact with 
the zinc, the galvanic current is established, and, by simplo machinery, causes 
the diamond to trace the corresponding pattern on the copper roller. Tlie 
communication is so rapid and so precise, that this invention of Mr: Galffe, 
of Paris, bids fair to produce very important results. Galvanism is ul.^o 
made use of for producing effects od roller surfaces by depositing copper 
thereon. 

To give an idea of the extraordinary inflnence which the Introduction of 
mnchinery and improvements in engraving have had in cheapening the cost 
of printed calicoes, I may state that largo furniture patterns, such as are 
retiulred for Tiirltish, Egyptian, and Persian markets, into which sixteen 
colors and shades enter, would have cost formerly from thirty to thirty-flve 
shillings per piece, because they would have required sixteen distinct appli- 
cations of as many different blocks, and would have occupied more than a 
veek in printing, where the same piece can now bo printed in one single 
opuration, which lakes three minutes, and costs Ave or six shlEllugs. So 
rapid Is the progress of one branch of manufiiclare in connection with 
another, that it has only recently been possible to produce the rollers capa- 
ble of performing this operation, that Is to say, cylinders of copper forty- 
three inches in circumference by forty-four inches long. For light styles of 
printins, Ihe time required to print a piece of thirty-six yards is not more 

Cfifrntsdy. — But the discovery which has exercised more inHnence than 
any other on Ihe progress of calico printing is the applicalion of chlorine 
gas as a bleachlnj agent. Previously to the employment of this gas (chiefly 
as bleaching powder), the imperfect bleaching of a piece of calico required 
Bis weeks ; and as It had to l>e exposed to the action of Oie atmosphere, a 
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lai^e EiirFBce of land wat reqnired. Fnrllier, at tliat tlms, bleacben Iwd to 
nee poiashcs imparled from Canada; whereas, at tbe present time, tbanks to 
the proj^BB or cbemical kDovledi^, not on); ia soda-ash mannfactured In 
this country, but, by the appllcQIlon of bleaching powder, calicoes are much 
better bleached In twenty-four hours than they were formerly by a elx weeks' 
exposure to the atmosphere; and even when an extra cleaning and whiteness 
are required, as for madder (ruodit, only two days are necessary. Tbe aid of 
macbinery renders possible the conlinuoua process, that is to say, several 
bnndred pletcs of gray calico are sewn toge[her,endtoend,and made to pass 
fh>m one operation to another, without any pause, until they are bleached. 
So rapid and economical is llila method that the coat of Meachiog a pleM 
of calico does not exceed one or two pence. Chlorine, again, renders a, 
great service to the calico printer, by enabling him, after his madder goodl 
Lave been produced and soaped, to obtain fine whites witboat the necessitj 
of exposing them for several days la the meadows to the action of the at- 
mosphere. In fact, tbe dlecoicry of garanclne and alizarine, and their appli- 
cation to calico printing, have facilitated the prodnctlOQ of madder Styles at 
Tery low cost, as the whites of such goods require no soaping, and only a 
little bleaching or cleaning powder. 

Cotton has liils peculiarity, as dislingDlshed from wool and silk, that it will 
not flx any organic color, excepting indigo, without the interposition of a 
mordant, which is generally a metallic oxide or salt. The two most Impor- 
tant discoveries In connection with this necessity of calico printing were, 
first, that made In IS20, by Mr. George Wood, of Banhbridge, who found 
out the means of preparing calicoes with peroxide of tin, which enabled 
prinlera to piflduee a large voriety of prints called steam goods; and, sec- 
ondly, that of Waller Ctum, Esq., F, R. S., who, in a paper presented to tho 
British Association, at Aberdeen, in 1859, showed that the tedious process ot 
ageing madder mordants for three or four days might be dispensed with by 
passing tbe goods, during a quarter of an boar, through a moist almospUere, 
at a temperatnre of 80^ to 100°, where the mordants absorb the required 
quantity of moisture, and then rapidly undergo the chemical changes necel- 
«ary to fit them for producing tbe black, porple, lilac, red, pink, and choco- 
late colors, which tbe madder root will yield immcdhitely In the dyebeck, 
according (o tbe nature of the mordant previously fixed in the cloth. 

As it is impossible in the brief space of an boor to convey an Idea how va- 
rious colors are produced on prims, I shall confine my remarks to illaslrating 
the interesting f^ct that abstruse science has brought to light variona sab- 
stances whicb have lately proved valuable accessories to the resources of tho 
calico printer. Thus Dr. Proiit, some thirty or forty years ago, made tho 
curious discovery that uric acid possesaed the property of giving a beaullftil 
red color, when healed with nitric acid, and then brought into contact with 
ammonia. The sDhataace thns obtained was further examined by Messn. 
Llebig and Wiihler, in a series of researches which have been considered aa 
amongst the most important ever made in organic cbemiatry ; and this sn!>- 
atance they call murexide. In the course of these Investigations they also 
discovered a white oystalllne substance, called alloxan. For twenty year* 
both these substances were only to ba found in the laboratory ; but In 1851, 
Dr. Soae observed that alloxan, when In contact with the hand, tinged it red. 
This led him to infer that alloxan might be employed to dye woollens rod; 
and further experiments convinced him that if woollen cloths were prepaivd 
with peroxide of tin, passed through a solution of alloxan, and then tub- 
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mltted to a gentle beat, a mMt beantinil and delicate pink ro1or reunited. 
Subsequent!;, nnrexide iras employed and applied Eucceesrully hy Hr. De- 
ponlll?, of Paris, to dyeing wool and ellk, and to printing calicoes, by the 
aJd of oxide of lead and cblorlde of mercury as mordants; but the (^at 
obstAclo to lis extenslTe ase was tbe dlfllculty of obtalDinic nric acid in suffl- 
dent quantity for Its muiafactnre. Tbe idea soon occurred to cbcmlata to 
extract it ftom guano: and tbia la the cnriona source whence the chief sup- 
ply or uric acid is obtained, and which enahlea Edmund Potter, Esq., auS 
Other prlDleis, to produce the color called Tyrlan purple. 

Another example will be found in tbe succSBalve scientfflcdiecoTerieB which 
Ibto led to the discovery of the recently popular color, msave. Lichens, 
which have been the subject of extenaivo researchea on the part of Robi- 
quet.Heeren, Sir Robert Kane, Dr. Schonci, and especially of Dr. Stenhouee, 
baie yielded to those chemists several new and colorless organic substances, 
which, under the influence of air and ammonia, give rise to most brilliant 
colors, and amongst these are orchil and litmus. Dr. Stcnhouse, In a moat 
elaborate paper published by the Royal Society ic 1S48, pointed out two im- 
portant facta : Hrst, that the color-giving acids could he easily extracted from 
the weed by macerating it in lime-water, from which the coloring matters 
were easily separated by means of an acid; and, secondly, the properties of 
certain coloring acids, which gave M. Mamas, of Lyons, the key which ensr 
bled him to prodpce commercially flnm lichens a fast manve and purple,- 
■ which, up to 1857, had been considered impossible of attainment. 

The commercial production by Mr. W. H. Perkin of another purple at the 
same time is not Icsa interesting. Some thirty or forty yeors^ago. Dr. Runge 
obtained from coal-tar six substances, amongat which was one called kyanol, 
which substance waa thoroughly examined hy Dr. Hoffman, who proved it 
to be an organic alkaloid, ond identical with a substance known as aniline. 
Owing to Iho snbaequenC study of Ibis substance by this cbemiat, and the 
discovery that it yielded a beaatiful pnrple color when placed in contact with 
bleochlng powder, his pnpll. Mr. Feckin, was induced to make experiments 
with a view of producing commercially a fast pnrple, in which he ancceeded. 
The proceas devised by this chomiat la exceedingly simple, and consiata in 
oxidizing aniline by means of bi chromate of potash and sulphuric acid. 

More recently, H. Renard found a method of producing also fVom aniline, 
by means of chlorine componnda, a most splendid rose coior, called by him 
fiichslacliine ; and within a few months Mr. Price has also succeeded in pro- 
ducing iWira aniline, by the employment of peroxide of lead, either a fast 
pnrple, or a pink, called by him roaeine, and a faet blue, according to the 
mode of operating. All these colora require special mordants to flx (hem on 
calicoes or muslins, such as albumen, lactaiine, and other azotizod principles. 

In concluding, I cannot give a l>etterideaof the immense magnitudeof the 
calico-printing trade of Great Britain, than by qaoting the number of yards 
exported, which amounted in 18^ to ncsrly eight hundred miiiions. 

HINIATCBE AKD EfiAUEL PAUTTIITQ. 
Fainting In minlatnre is In danger of becoming one of the lost arts. Pho- 
tography has been carried tosnchadegreeofpert'ectlon, Issoaccarate aa to 
mere likeness, and is, withal, aflTorded so cheaply, that It is rapidly taking 
the place of portraits upon ivory. Artists who have hitherto devoted Ihem- 
selvee to this branch of the art ate now either turning theii attention to 
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pali]tttigqpoii.canviisB,ornndeinp1o7mentul1iilebersorUie phoK^raphic 
miniatures. To chis, lodeed, is owing, in a Utiib measure, the sscisfaciloa 
which the photographs give, for somelhing of [be value or the old mlniotura 
in colors is retained where tbe work Is skilfuliy done, and tbo Ineiitable 
faults of the instrnment are. In some degree, corrected. Tbe following 
historical skeCcb of the Ml, which eeoms thus lo be going out, and of enamel 
painting, which photoyrapb; is also in some degree supplanting, is Instrnc- 
tive and entenaiaing. 

Miniatore paiallng, since the invention of printing snperaeded the art of 
the calllgrapber and illaipinator, baa been conflned prindpally to portrai- 
ture, and the ancient vellum hut be«n discarded fbr Ivory and enaatel. Ivory 
la preferred for the soft semi-transpareacy of Its texture, which comtnnni- 
catoa a peculiar ddicacy to the colore, especially the carnations or flush tints. 
The Ivory being cut in thin eheetx, requires however, on account of thU 
properly, eoniethiug perfectly white and not Uable to tamiEh, at tbe bacb, 
to serve as a foil; otherwiee tbo elToct of tbe painting might be quite de- 
stroyed by the darkness of the surface behind ehowln); through. Ivory aotl 
enamel being quite smooth, and witbout texture or absorbency, It is Impos- 
sible to spread a flat tint. With tbe most dextrous handling, a Utile heap 
of color will collBCi where the brush first touches or leaves the surface, and 
tbe intervening space, which it may have been intended to cover with an 
even " wash," will present something of the irregularity of a flow of water 
on a greasy plate or polished table. Hence it becomes necessary lo fill up 
tbe inicratices of these irregularities with balchings and stipplings. The 
point and steel scraper are both used, to more rapidly procure the desired 
gradation, as well as to obtain mechanical regularity in tbe stippling, which 
bas been tncch sought for, particulsjly bj French artists. It is (rue that the 
labor thus Involved may be avoided <n certain parts by the use of body- 
colors — that la to say, colors rendered opaque by the addition of white. 
But body-color washes, ftom tbclr unraanagenUe nature on ivory, can only 
be used in portions whicb can be covered at once, or do not require much 
finish, EDch as backgrounds and drsperios; and here the surface of the 
ivory is of course saoriflced. Body-color applied in Ibis way wlU give an 
even, flat gradation in a background, and imparl a cloth-like effect to iho 
reproscntatiou of the modem male costume ; hut from tbe difflculty of calcu- 
lating when " wet" the difference of tone the body-color will assume when 
diy, it is useless fbr flesh pHiutiup;, if spread in coats so as to cover the Ivory. 
Opaque and somi-opaque pigments, of earthy and mineral extraction, were, 
weknow, used in the flesh by the ancient painters on vellum; but then they 
were lightly stippled, not loaded; and such pigments may be worked trans- 
parently In tbe same way on ivory, though tbe modem miniature pointers 
prefer the more transparent colors. Where body-color, therefore, is laid on 
in certain parts, so as to cover the surface, and the ivory shows through In 
other portions, the woric can scarcely be bannonions. For this reason tbe 
use of body-colors, which were extensively and are still employed by French 
miniature painters, has been dlBcontinoed by the English artists of the pres- 
ent century. Gum-water is the only vehicle besides simple water employed 
with the transparent or body colors. 

The large size of modem mintatarea may excite some curiosity as to how 
a sheet of ivory can be obtained so much larger than the diameter of the 
lorjcest elephant's tusk, oEtpecialty when it is known that the sheet is not 
joined, OS might be supposed. Thetusk is simply sawn circularly — in other 
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wordi, nmnd Ha ctrcinnfbTeiice ; the ItottIb then Btenmcd, and flattened 
nnder bydraalic pressure, and floally mqanled wllb caoutcbonc on a mabog- 
•07 panel. 

Eoamel painting bat the great recommendation of befng peri^ctly inde- 
nrnctible. Bpeclmena of this art applied to pottery are now in existence 
which hare not chanced their hncB dnring three ibousand years. The 
enaniel tints on Kf^yplian idols, acarabet, necklaces, etc., are preciselj sim- 
ilar to the colon nov produced by the enameller. The difflculty of hand- 
ling the brash la quite as great as in painting on iyoiy. But a far greater 
technical diScnIty Is that or calculating the exact effect of the process 
of flrlng the enamel, in altering the hues of the several applications of 
color. Fine coloring is therefore rarely found In enamels. Horeovsr, the 
enamel painter's list of pigments Is limited to those prepared fh>m metallic 
oxides, and many metals are perfectly useless on account of the higb degree 
of heat to which enamel paintings are sabjected. Modem science has, bow- 
erer, dooe much to supply this deficiency. The colors are mixed with oil 
of spike or lavender, or with spirits of turpentine. These essential oils 
rolatlllie rapidly under the effect of heat, but the fixed oil' would eansc the 
enamel to blliter. The ordinary brashes of the paiuter In water colors are 

We extract Ihe following Taloable remarks on enamel panting, and 
account of the process employed by tbe artieis of the present day, from » 
communication to tbe Art Journal, in 1B99, by an enamel pidnter of reputa- 
tion. He says ; " Pictures in enamel of any importance as works of art 
have been rety rarely produced until within the last eighty or ninety years; 
for, although fetitot, In the reign of Louis XIV., drew wlib exquisite neat- 
ness, he seldom produced enamels which aimed at more than microscopic 
finish and accurate drawing of the human head. His works generallj 
measure fVom about an incb and a balC to two inrhea in diameter, and are 
nsoaily either circular or oral. It was reserved for modem times to try a 
bolder flight, and the result haa been that enamel paintings are now pro- 
dnced with every possible excellence in art The ricb depth of Rembrandt 
and Reynolds can be perfectly rendered, together with all their peculiarities 
of handling and textnrc; and the delicacy of the moat beautiful miniature 
of ivory may be successfully competed with. Aa regards aiie, enamels are 
now paJnted meaiuring as mnch as sixteen inches by eighteen, and fifloen 
Inchea by twenty. The kind of enamel ased for pictorial purposes ia 
called ' Venetian white hard enamel;' it is composed of silica, l>orax, and 
oxide of tin. The following Is a brief description of proccduro In the art of 
enameling: 

" To moke a plate for the artist to paint upon : A piece of gold or copper 
(usmUty gilt) being chosen, of the reqaislte dimensions, and varying from 
abont an elghleeuUi to a sixteenth of an inch In thicbnosa, Is covered with 
pulverized enamel, and passed through the fire until It becomes of a bright 
white-beat; another coat of enamel is then added, and the plate again fitcd; 
■ilerwards a thin layer of substance called Jlax la laid upon the surface of 
the enamel, and the plate undergoes the action of heat for the third time. 
It is now ready for the painter to commence his picture upon. 'Flux' 
partakes of tbe nature of glass and enamel; !t is seml-tmnaparent, and 
Ijqacfles more easily In the furnace than enamel. When flux la spread over 
a plate, it imparts to it a brilliant surface, and renders It capable of receiv- 
ing the colors ; every color, during its raanafactnro. Is mixed with a small 
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qnantily of flux; thne, when tbo picture is fired, theflnx of iheplateaniteB 
with the flux of tbe color, itnd the coloring pigment is perfiH^Cly excluded 
lW>m the air by beinj; eurrouniied by a dense vitrifled mass. From this will 
be utiderstood the Indelible — atid we might almost say eternal — nature of 

"The plale nndergoea the process of firing after each layer of color li 
spread over the whole aurfaco. This process corresponds to the dryia|;of 
the pigments in oil or water-color paintinff TKJfore the artist ventures to 
retouch his work. Sometimes hlKhlf-flnished enamel requires fifteen or 
twenty firings. Great care mnst be taken to paint without erron of any 
kind, as the colors cannot be painted out or taken ofl", as in water or oil, 
alter ihey have once been vitrified, without iticurrlng excessive trouble and 
loss of time. If the unfortunate artist miscalculatea the effect of tlio firo 
on bis pl(;>nente, his only alternative is to grind out the tainted spot witii 
pounded flint and an oicale muller; and so hard Is the surface, that a square 
Inch will probably take him a whole day to accomplish." 

THE IVOBF TRADE. 

The principal source of supply of ivory is AfVica — much of it coming 
ftora the interior by way of Egypt and the Nile. Until within a few years 
the Ejfyptlan pashas made trading up and down the Nile a monopoly ; now, 
Egyptian, French, German, and English merchants explore the remote re- 
sources of the rirer, not for (ho purposes of science, but for those of com- 
merce. In tlie last report of sales of ivory in London, the head-quarters of 
this traffic, we find that cighfy-five thousand pounda of the ivory sold was 
"E<!yptian;" that is. found its way to civilization through £gypt. 

That AlKca was the source whence the ancients of southern Europe drew 
their supply, we learn iVorn Pliny the Yoanger, who aays that the vast con- 
sumption of ivoiy for articles of luxury compelled the Romans to seek for it 
In another hemisphere, " as AlHcSi had ceoi^cd to ftimish elephants' tusks 
except of the smallest kind." 

Alter the overthrow of the Roman Empire, the commerce between Europe 
and Aftica was suspended for centuries. At length the enterprise of Portu- 
gal, the eldest daughter-^ the Lusitania — of Rome, opened anew Aftica and 
India. In the meantime, tlio lordly elephant had multiplied in bia native 
forests, and if the long tuaks were secured by the natives, tliey served merely 
the plebeian purposes of door-posts, or the deftenccs of wooden idols. Battcll, 
a quaint old Englishman, who served in the early Portuguese annics, sayi 
that the Africans " had their idols of wood, fasliioned hke a negro, and at 
the (ifX thereof was a great heap of elephants' teeth, containing three or four 
tons of tbem." It is a ivell-known fiict that the inhabitants of Angola and 
Congo, when the Portuguese first occupied those coasts, were found to have 
preserved an immense number of elephants' teeth, the accumulation of cen- 
turies. For a long time this ivory was exported in vessels of Portugal to 
TariouB parts of Europe; and this trafl9c formed one of the most lucrative 
branches of the early modern trade with Alrica. About the middle of the 
seventeenth centory this store became exhausted, and the sons of Ethiopia 
were instigated to imitate their ancestors in renewing the battle with the wide- 
eurcd, long-tuskcd Elrphas Afrieanus, 

To-day, (ho amount of ivory consumed in the workshops of Europe, 

America, and India, is immense; and yet, great as it is, tba conUnont of 

1* 
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AMca ftmiigbea Mren-elghthB of all that Is worked np into oniamentB, toyR, 
•nd cmcifixea in l'nuic«; heathen gods, boxes, &nd fona In India and China; 
Wllinrd-ballB, boxea, rolniatura platea, chcsamen, mathematical rules, key* 
for piano-fottea, organs and melodeoos, f^Jia, comha, foldei«, dominoes, and 
a tboosand and one other things, in England, Germauf , and tbo United 
Slotea. 

Portugal was the England of the sixteenth eeotury in more reapocts than 
one. For two centuries, Portogal held. In the East and on the Afticon coast, 
the pover and inllnence now in the luuids of England. Lisbon al that time 
was the head of Ihe ivoiy market; now London is the mart where ivorj- 
dealetB most do congregate. It sometimes occnrs that the Salem and other 
American merchants engaged in the AlHron trade ship their tusks — or teeth, 
in commercial parlance — to London after ihej have brought them ftom the 
Zanzibar and Mozambique coast to the United States. In the world's great 
metropoUs there occurs at legolor interrals one of those sales which Aunish 
tbo manufactures with their stock of elephants' teeth. 

While we associate ivory and India together, but yary little of the former 
comes trom Che latter. II is estimated that to supply ivorj to the Britlab. 
market for the last few yean, it has required about 1,000,000 Ihs. annually. 
Of this quantity, Ceylon, the great elephant park of India, fUmlshes only 500 
orOM tusks. The Ivory which is put down in the priuted reports of sales 
as " Bombay," in nine cases out of ten is shipped by Mohammedan mer- 
chants torn the east coast of AlHca to the large north-weatam commercial 
emporium of BomlJay. We do not mean, however, to assert that no ele- 
phants' toska come l^m Asia; for occasionally there will be small lots come 
IVom Ceylon and Sumatra. There is also a large ivocy tiode between Zanzi- 
bar and China, via Bombay. A great deal of ivory, we ma; state, by the 
way, now reaches the United States directly ftom Aftica. 

The immense demand fbr elephants' teeth has of late years increased the sup- 
ply flrom. all parts of Africa. At the end of the last centnry the annual aver- 
age importation into England was only 193,,?00 lbs.; in 18-27 it rea<:hed 361,784 
lbs., or 6,080 tusks, which would cequin! the death of at least 3,040 male ele- 
phants. It is probable that the slaughter is much greater, for the teeth of 
the female elephant are very small ; and Burchell tells us, in his AfVican trav- 
els, that he met with some elephant-hnuters whp had shot twelve huge fel- 
lowe, which, however, altogether produced no more than 200 lbs. of ivory. 
To produce 1,000,000 lbs. of Ivory, the present annual English import, we 
shonld requite — estimating each ttisk at 60 tbs. — the lifb of 8,333 male ele- 
phants. It is said that 4,000 loakers suffer death every year to supply the 
United States with combs, knife-handles, billiard- halls, etc. etc. 

A task weighing 70 lbs. and upwards is considered by dealers as drst-class. 
CuTier formed a table of the most remarkhle tusks of which any account has 
been given. The largest on record was one which was sold at Amsterdam, 
which weighed 350 lbs. In the late salea at London, the largest of the "Bom- 
bay and Zanzibar" was 122 lbs.; of " Angola and Lisbon," 69 lbs.; of "Cape 
of Good Hope and Natal," 106 lbs.; of "Cape Coast Castle, L^s," etc., 
114 lbs.; of "Gaboon," 91 lbs.; " iiyptian," 114 lbs. But it must not be 
inferred ftom this that large tusks are now rare. On the contrary, it is 
probable that more king and heavy teeth are now brought to market than in 
any previous centory. 

A short time ago Julius Pratt & Co. cut up, at their establishment in Meri- 
den, Cl., a tusk ihat was nine and a half Ibet long, eight inches in diometeiv 
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■Bdwhichirelghedneiiriy two handred ponnds. The same firm, In 1851, sent 
to the Worid's Fair, London, the widest, ftoest, tnA largest piece of ivoiy 
ever sawed ont. By maehinery, inrentcd in tlieir own (hclory, they sawed 
out (and tbe process of sawing did the work of polishing at the same time) a 
■trip of ivory forty-one foet long and twelve inches wide. It look the pre- 
cedence of all the specimens sent in by England, France, or Germany, and 
received lEwanllng attention from Ihe CotnmlasionetB. 

The most costly tusks, or portionB of the tnsks, are those which are used 
for liilliard-balls. What are termed " cnt-points" of just the right size for 
billiard-balis, from 2} to 2i inches in diaraelcr, bronRht the highest price 
<£2S) per cnt of any ivory offered in the London market at the late sales- 
Billiard-ball making has of late become a very important item of manufacture 
In this conniry. 

The teeth from tbe west coast, with the exception of " Gaboon," at« less 
elastic and less capable of bleaching than those that come from other poi^ 
tioDS of AtMce. Tbe west coast tusks are moch used for fcnil^bandles. 
Since tbe French hare possessed Algeria, France receives a considerable 
portioft of ivory thun C^tral Attica by the lai^ ciravana that travel flT>m 
Timbucloo northward. 

Ivory ia also ftiraished by the walros, or sea-horse, and commands a price 
equal lo the beat qualitiea of elephant ivory. It is, however, too bard and 
non-elastic for many purposes, and has tbe disadvantage of being too small 
io cut up profitably. 

KON-raTLAHUABLE FABRICS. 

In the loni^ list of casualties that we iu« frequently called upon to read, 
appear too often tbe accounts of women and children bamed to death by 
the ignition of their clothing. The frequency of these accidents is slartllUK 
and painful, not only here, bnt in those countries where the same style and 

of an immediate contact with the burning coals of a grate or stove, it seems 
but just to conclude that the present mode of wearing extended skh^ ren- 
ders tbe risk much greater, and Increases the danger of a fatal sacrifice lo 
fashion. Some of the garments of women are extremely Infiammable, and 
these are worn so near to the person that It becomes next to Impossible, In 
case of their ignition, to divest the wearer of them until she is seriously 
liljnred. This is particularly the case with the lighter materials of which 
party and evening dresses are cooipoaod; and this fact should Impress Itself 
npon-the public mind here, as it has In England, where the Queen, a short 
time since, reqnested the Master of the Mint, Professor Grabam, to super- 
intend a series of experiments with a view to determine if these fabrics 
could by easy means bo rendered non-lnSammable. The professor entrusted 
tbe inquiry to twodistiDgnishod chemists. Dr. Oppcnbeim and Mr. Versmann. 
From an article on the subject, contributed by Bobert Hunt to the London 
Art Journal, we learn the prominent points of their report. Thoy com- 
mence by stating some-of the pecutiarilieB of cotton and linen, and then 
enumerate the numerous articles which have been from timo to time em- , 
ployed SJid recommended by different parties to render them flame-proof, 
Buch as alum, borax, silicate and carbonate of potash, siUpbate of iron, sul- 
pbate of Ume, tbe cblorkle of ammonium, and other salts of ammonia; but 
alMe that none of these esperlments resulted satis f^torlly. 
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Expeiiinentliii:; npon the sulpbate of ammonia, u recommended bj Qaj- 
LuesDr, they further etaie that a solution i»^atalning seven per cent, of the 
cr.vstula. or sixty-two per cent, of anhydrous lutlt, is perfectly anli-flamma' 
blc, unit luld : " Tungstate of soda ranges among the salts which can be tnanu- 
fuctured' on a larj^ Bcale, at a cheap rate. A solution containing (wentj 
per cent. renderH the muslin peri^ctly non-iu3ammable. It acta, apparently, 
by firmly enveloping the fibre, and thereby exclndinK (he conuct with the 
sir. It la very smooth, and of a fiitty appearance, like talc, and this prop- 
erty /aclli tales the iioninj( process, which all other salts tesiat." Aad again: 
" For ail laundry purposes the inngstato of soda can only be recommended." 

The followlntr formula is given as having proved efficacious, and will 
simplify (lie application: "A concentrated neutral sotucion of tungstate of 
soda Is dllulcd with water (o twenty-eight degrees Twaddle, — an alkalio- 
moter so called, — and then mixed with ihrea per cent, of phosphate of soda. 
This solution was found to keep and to answer well. It baa been intro- 
duced into her Mujesty's laundry, wliere it is constantly used." 

The solution can be applied to any fabric. It is only necessary to dip Ihe 
cleansed article in the prepared fluid, and then drain and dry it, aAer wliich 
It may be ironed; or. If preferred, the solution may be Incorporated witb 
the starch to l)o used In the Btifiuning. Although [ho above are not the only 
experiments that have been tried in Europe, yet they are, perhaps, Ihe most 
successful, and the result should be accepted, and the advice followed, 
wherever these fabrics are used. The lightest materials, when submitted to 
thia preparation, may char and shrivel, but tboy will not blaze. As the 
dsubI solicitude and warnings will not avert the fatal consequences, it 
would saeia that the only method of saving life IVnm Ignition of clothing 
consists In wearing those articles only which have been steeped In this life- 
saving Snid. 



In the recent contest before the Commhsioner of Patents for thS extension 
Of Howe's patent for s g ma h nea he following facts were proved In 
relation to the value o h pa wh h, at fiiat thougbi, are certainly 

Eistonlshing. 

Kzra Baker states tl a he am un f the boot and shoe business of 
ftlassachusctta is S5S,DD0 OOO an a ad the ladies' and misses' gaiter 
boot and shoe business a as o e hal of tbe whole boot and alioe buai- 
Dcss In that atatej am h re u 1 to C2T,d(W,000. He also states 

that al>out one-eleventh of these Sj5,000,000 la paid for sewing labor. From 
this proportion It appears that the annual sewing labor npon ladies' and 
misses' gaiter boots and shoes is $2,500,000, and that It would cost four 
times as much if done by hand; so that tbe annual saving by this inven- 
tion in the manufacture of ladies' and misses' boots and shoes in one state 
is ST ,300,000. The price of these shoes has been reduced to the consumer 
one-half by the introduction of sewlog-machinoB — the price of material 
. remaining the same. 

Oliver F, Winchester is a mannfecturer of shirts at New Haven, Conn. 
He says that his factory turns onC about eight hundred dozen per week; 
that he uses four hundred gewing-machines, and that a machine, with an 
attendant, will do tbe work of five liand-seweis at least, and do it botlet. 
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He pBfR, at least, ft4 per week ; tint, reckoning It nt $3, — the old price for 
sewing before machines were introdarcd, — It sbows a saving, in tbls single 
mannfaetOTj, of $210,000 a year. Allowing the males of the United States 
to wear out two shirts a year apiece, and a proportional saving wouW 
amount lo $11,680,000 aiinaally In making the single article of shirts, 

JamCB W. Millar, connected wilh Brooks Brotbcra, of New York City, 
manufacturers of clothing, states that that house alone does a businesB of 
over 81,000,000 annaully, and use twenty sewlug- machines In the store, nnd 
patronize those that others use, and do eliont throe-fourths of all their sew- 
ing hy machines, and pay annually for sewing labor about SyOO.DOO; $75,000 
of tbis Is sayed by machines; that is, the machines save $75,000 on every 
tS0D,IX)0 paid for sewing labor. And be states that the house of Brooks 
brothers docs not make one-hundredth part of the machine-made clothing 
manufactured In New York. This, pntting the proportion at one-handredth 
part, would make the business of manQfaclnring raachine clothing In the 
city of New York 8100,000,000 annually; and, at the rate that house pays for 
sewing, it brinss the cost of sewing in this branch of manufacture in the 
city of New York — even with the assistance of the sewing-machines — 
np to $20,000,000. A savinR; of $75,000 on ever? $300,000 of this makes 
$7,500,000. James McCall stales an estimate of what proportion of the 
clothing business of the United States is done la the city of New York, 
And pQts it at about one-tenth. Mnltlpiylng the cost of sewing in that 
business alone in New York, as shown above, by ton, it carries the extent 
of cost in the United States to 8200,000,000 per annum; and aBBUTnlng 
that as large a portion of this is done by machiaes In other places aa ts done 
Jn the city of New York, it makes the cost of sewing labor in tbis partieuioc 
mannfUetnre in the United States the above sum of 8200,000,000; and this, 
too, by the assistance of machine sewing. $75,000 on every $300,000 of 
this is saving, which makes the saving in the United States amount to 
$75,000,000 annually in this branch alone. — Scientific American. 

UAGIC HUFFLES. 

Ruffles have been worn from time Immemorial; but "Magic Rqffles," or 
mflles made by magic, are a modem invention. Tbe old lady in her frilled 
cap, two generations ago, could hardly have l>clieved that her granddangh- 
ter would, by the assisfance of mechanism ond steam, be enabled to make 
miHes at the rate of two yards a minute, and of more perfect workmanship 
than it is possible to produce by hind. 

Two inventors, of New York city, have recently devisedan attachment to tho 
Bewlng-machlne, for the manufacture of mflles, which bids fair to prove mom 
valuable than any other of the tbur hundred patented improvements on the 
original invention. 

Through the combined genlns of these hundreds of patentees, the sewing- 
machine had gradually approached perihelion, until the variety of work to 
which it was adopted had nearly equalled that of the needle and thimble of 
tho seamstress. Stitching, hemming, and cording were done with great ra- 
pidity, and even gathering was considerably expedited by its use; but In • 
making ruffles, puffs, and many other kinds of gathered fabrics, the ordi- 
nary process, even with a sewing- machine, is a slow and tedious one, requiring 
much manipulation and groat care. This last Invention, however, renders 
the process as simple and rapid as plain sewing. It has not yet been applied 
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to famil; marhincs, bnt bit been need hy the proprietor for g«*eral inontbi 
piisl in the inaiiufHccure of a new bind of ruffloH for Iho maihet, whicb are 
appllcil to a Kreut variety of uses. - 

•Except ill its perfettion aod tlie nnifortnlly of lie t^Ihcrs, tho Magic Baffle 
very tiuariy resembles the old article worn by onr jfranilin others; but on 
close inspection it la found to conlain no gallierin ({-thread, tbe Fathers beins 
conAned by the same line of machlDC-atltchin); that bolds It to the atrip of 
cloth to which it is attached. 

The patent for this machine was granted In May, 19G0, since whtcb time 
the manufaclnrinK of the new nilHes baa developed Into a gi(;Batic bnsincsH ; 
one company in IfewYork laming out from ten to fifteen thoosand yards of 
rufilin;; daily, while the orilers for the goods are constantly in edvonco of 
the production. — Now York Tribune. 

PHINTING FABRICS IN IMITATION OF EHBEOIDEET. 

U. Perrot, France, has recently discovered a novel mode of ornamenting 
fMbrica, by the printing process, so as to prodtice an efFed similar to embroi- 
dery. This process consists simply in printing, by tho aid of rollers, any 
desired pallern upon a (kbrlc, in a solution of gutta-percha, previously 
bleached by the aid of chlorine, and diasolved by any of tbe well-known 
solvents. The fabric so printed Is then passed through a, box or casing con- 
taining woollen, cotton, silk, or other line flock or colored powder, which 
adheres only lo those parts Jmpressed with the solution, and forms beauti- 
fully raised patterns and devices, having a fine, soft, attd velvety surface. 

CHINESE EHBEOIDEET. 

Probably the finest modem examples of pure embroidery in silk, unmlsed 
with gold and ailver thread, pearis, or precious stones, are executed by the 
Chinese, Not only In execution, but in design end the fitness of tho forms 
of the omamont to tho material and purpose, tho embroidcriea of the Chi- 
nese generally exhibit a great superiority to the usual examples of European 
skill. The extreme care taken with the work, especially in the more coBtly 
specimens, renders them very instmctlve examples of textile decoration. 
From seven hundred lo seven hundred and filly stitches may be counted In 
the space of a square inch. Some years ago I took the trouble to dissect 
some of tho best examplca I could meet with, and the more closely they 
were examined the more marvellous the work appeared, — Mr. WaBi», Jour- 
nol of Sodet]/ of Arts, London. 

NEW UETHOD OF EUBOS8IKO WOOD. 

At a recent meeting of the Franklin Institute, Mr. Wood exhibited some 
specimens of wood embossed by bis patent process. The wood Is soaked 
in waler, and then subjected to pressare uodor a metal matrix heated sufll- 
cicntly to bum away the suporflnoue material. The wood is not finished at 
one operation, the matrix being removed several limes in order to brush off 
the charred wood. Tho specimens possess more softness than is usual in 
wood earvings; and when vamiehed have a beautiful appearance. The 
design is flrst modelled in clay or wax, and a plaster cast taken from It; 
this serves as a pattern flom which tlie matrix ia moulded. Tho st 
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ABTIFICIAL WOOD. 

In a recent lecture at the ConservatnEre dea Arts et Metien, M. Pay en called 
the attention of his liearers to the process of making a kind of ebony, or 
artificial wooil, very hard, Tcry heavy, and capable of recelvion a very high 
polish and a brilliant varnish. U. Ladry, the inventor of this process, takes 
very fine sawdust, roixea it with blood from the slangbler-honaes, and sub- 
mits tbo resuUinf; paste to a very heavy pressure obtained by the hydrau- 
lic press. If the paste has been enclosed in moalds it will take the form 
of the nionld, and resembles pieces of ebony carved by a skilful hand. 

Another cnriona application of this paste consists in the formation of 
brushes. The bristles arc arranged in the paste while yet soft; the paste is 
covered by a plate pierced with holes, through which the bristles passj the 
pressure is then applied, end brushes are obtained, made of a single piece, 
cheaper and more lasting than the usual kind. This artificial wood of M. 
I^diy is much heavier than ci}mmon woods. — Coanva. 

WHY THE BHOE PINCHES. 

A pamphlet has lately appeared of peculiar interest to that vast mnltltnde 
of our population who are the victims either of corns or of expensive com 
dociors, and who suffer, as some poet has suggested, from a style of banion 
■which is not allugether conducive to " PIlKrIms' Progress." It is translated 
from the German by a young Edinburf'h physician, anti published with the 
following title: "Why the Shoe Pinches; a Contribution to Applied Anat- 
omy. By Hermann Meyer, U. D., Professor of Anatomy in the University 
of Zurich. Translated fh)m the German by John StIrUng Craig. Edinburgh : 
Edmonston and Donelas." 

Dr. Meyer, the author, Is pronounced one of the highest continental aa- 
thoritloa on Physiological Anatomy, who has published an Important gen- 
eral text on that science, as well as several treatises on the structure of Ihe 
foot and knee. In the discnssion now under consideration bo has already 
been preceded by Peter Camper, who, in the last century, wrote a paper 
"On Ihe Best Shoe," and who zealously bnl Inelfectually nrged that the 
foot-^ear of man was quite as Important a topic as the shoeing of horses, to 
which so much attention is given. 

Against the prevailing pallem, Dr. Meyer, In bis capacity of anatomist, 
ntters an earnest protest. The cut of a shoe, says the Doctor, is not, as the 
cut of a coat, a matter of indifference. " When Fashion prescribes an ar- 
bitrary form of shoe, she goes," ha asserts, " fiir beyond her province, and, 
in reality, arrogates to herself the right of determining ihe shape of the 
foot." 

In his opinion the shoemaker ought not only to produce a shoe that does 
not pinch, but a shoe so constructed that it will give to a foot distorted by 
thepinchinglt has borne already, afairchanceof a return toils right shape, 
end full possession of its power as a means of carrying the body onward. 
He tells ns that, in measuring a tbot for a shoe or boot, the first thing to be 
considered Is the place of the great toe. Upon this toe, in walking, the 
weight of Uie whole body turns at every step; in the ualutal foot, theiefore. 
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It ta tn a atntgbt line vrllh the heel. A ceotrftl Btrtight line drawn trom (bo 
poEnt of itie great toe to the middle of Ita root, ir continued, would pass 
rery exdetly to the middle of the heel. By the mlafllliog boot coniaioQly 
worn, the point of the toe lb preased Inwards, the root outwarda. 

The practice adopted bj many of having a laat made of the exact ilze and 
model of the fool, is condemned 1); Dr. tleyer, if tbe foot has been pre- 
Yioualy injured In conaequence of wearing ill-flttlng boots or shoca. If a 
cast be made of a distorted foot, and a boot fitted to that, it b bad, because 
thereby the diatortlon la confirmed. It would be much the t>etter. therefore, 
Baya the Doctor, eo to form the boot that the condltlona of heallby walklog 
are allowed for, and the bouea, at least to some extent, can gradually right 
themselTcs. To a foot shortened by distortion he woald fit a ahoc adapted 
to lis healthy size. But Of a pail of boots made bo as to conteot the eye of 
an anaiomlBt, who knowa what work la done by every bone, the main char- 
acteriatie la, that when they stand aide ,by side, with their heels In contact, 
the Inner margins of (be front part of the aolea are along the whole edge 
correaponding to the aldesof the Kreat loea, also In contact. If It be desira- 
ble to poiut the toea, they niuat be pointed only ftom the outer aide, after the 
place of greatest breadth In the foot bas been properly respected, A certain 
sense of a turn Inward lieiongB to the ehape of boots bo made, bat if they 
flt perfectly they will Inaure lo the foot the ntmoat ease and power; and, aa 
their shape Is of the ordinance of nature, the; arv no doubt really aa eSegant 
as thoee of whlcb the pattern la a bootmaker's iuTention. 

Dr. Meyer aaya that two Or three persons in Zurich have had their boots 
made on these principles without exciting apeclal remark — ao immediately 
Is the propriety of the change admitted even by the arbiters of fashion. Aa 
an evidence of its utility, a London journal mentions the fact that marching 
soldiers, who often break down In consequence of their shoea, would be 
Tendered vastly more efficient If tbey were made in accordance with the , 
BtructuTB of their f^t. 

ATMOSPHEBIC WASHING-UACBtSE. 
At the laat meeting of the British Aasociation, Mr. J. Fisher called atten.i 
tioa to a new washmg-machlne, the action of which was derived fVom 
streams of air forced throufch water from below, — the moat eflbctual tem- 
perature of (he water used being about 140° Fahrenheit. It was atated that 
machines on this principle, driven by steam power, had been fbr some time 
In snccesshil use, in mannfkctorles in England, for cleansing soiled lacea. 

IMl-BOVEMENT IH THE HANUFACTCBE OF BTABCS. 
A patent bas recently been issned in England for aubmitling starch -r- 
afterltiadeposltedinthemanufacturingprocesB — to the action of a hydraulic 
press. In goltable boxes, so as lo preaa all the water out, inelead of evaporat- 
ing ^1 the molatnre in artllidally healed rooms, according to the usual pra(>- 
tJce. A gi«at aaving in fuel is thus effected by well-known and very simple 

HEWSFAFEK ADDHES8ING MACHINE. 

The following Is a description of a newspaper addressing machine, In- 
Tented by E. & D. Davla, of Elmira, N. T., and recently Introduced practi- 
cally in several of the luge newspaper offices of New Tork. Tbe machin- 
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etj consiaM eaaentlally of two distinct parts, one letterinR the typo or bloct* 
vith wliich Che Inipreesioos are made, and the other doing the printing;. 

The lettorinfr mochfne cons)gta of a aak, or wheel, aluut eight inchea in 
diameter, on the periphery of which are ttnal.V'Bitached diea, ropreeenting 
the letters of the alphabet. By revotvlng thia wheel Or diak on Ita axis a die 
Tepreaenting any desired letter la brought In position, and stamps Ita Impress 
on s small bloek. when another letter la brooghtln position, and so on.nntil 
the entire addreea Is etainped, which is accompliabed in about the same time 
reqnired by a compositor to set the same nnmber of typea in a stick. A 
lai^ namber of these blocks, haTing been impressed with the addi«aees, 
are readily attached to a band, thus forming an endless belt of blocks. 
These belts are syatematicallf arranged In boxes, so Chat any address may 
be referred to in a moment, for chnnga or other parpose. When osed, a 
belt Is taken from tbe box and placed on the pdnling-machine ready for 
operation in a few scponda, when the impressions are made by a slight pres- 
anrewich the foot, aa rapidly as the papers orwtappeia can bo removed from 
the press. The entire apparatos is operated by hand, is simple, compact, 
cheap, requires no skill to work it, and Is not liable to get out of repair, 
which renders It well adapted to papers of small aa well aa large ciicalatlon. 

HEASUSING FAUCET. 
Whitman's meaanring and registering fancet if ^mply a (brce'Pnmp with 
a solid piston operated by a lever or crank. The cylinder Is of the capacity 
of the unit of measure ( pint, quart, etc- ), and at each discharge an index on 
a dial-plate moves forward one degree. Mr. Whitman thinks this Invention 
will supersede the use of funnels In grocery stores, abate the nuisance of flies 
abont molasses casks, and detect franda in the capacity of barrels. Tbe 
faucet, made of cast lion, and capable of measuring quarts. Is sold for four 
dollars. 

SKW QRINDIN3 AND POLISHtNQ AFFABATOS. 
The New York Belting Company are now Introducing a new form of 
emery wheel, which bids fair to superaede entirely the ordinary mode of 
covering a wheel with glue and sprinkling emery npon It- Tbe emery la 
Incorporated with India-rubber and salphor, and while in a plastic state ia 
pnt Into monlds, and submitted, under great pressure, to a high degree of 
heat, according lo Goodyear's patent for vulcanizing; this converts It into 
a solid granular mass, resembling granite or iron. It can be made of any 
desired grade of emery, and used either dry or with oil or water. The 
wheels can be turned off in a lathe, running very alow, In the same manner 
as iron is turned, which will enable partlea nsltig them to turn the face of 
the wheel to conform lo work of any irregular shape, or to "true"thein if 
necessary. 

NEW HODE OP JOINING PIPEa. 

Mr. Siemens has oxhiblled at tbe London Inatltntlon of Ovll Engineers a 
machine of his invention, manufaccnred by Messrs. Guest and Chrlmes, for 
joining lead and other pipes by pressure only. The machine consisted of 
a scrap of wrought iron. In the shape of the letter V, and of three dies, two 
of which were fVce to ^Ue opou the IncUned planes, while the third wm 
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preued down npon them by means of a screw pasafng throngh K movabto 
croM-hMd, embraciiiK tbe sides of the open strap. The pipes lo be joined 
ware placed end to end, and a collar of lead wai slipped orer them. The 
collar was (hen placed between the three dies, tuid the pressore was applied 
bymeiiasora screw-kej until the annular beads, or rings, prcJectiDgfiom IhA 
Internal sarface of the dies, were Imbedded into (he lead collar. Tbe ma- 
chine was then removed, and a Joint was formed capable of resisting a 
hydraulic pressure of eleven hnndred feet. The security of tbe Joint waa 
Increased by coating the surfaces previously to their being joined 'with white 
or red lead. The advantages claimed for this method of Joialntc lead or 
Other pipes, over the ordinary plnmber's joint, wen; tha comparative facility 
and cheapness of fxccnlion, as the cost of a joint of this description was 
said to be only aboot one-tbird or one-fonrtb that of the plumber's joint. A 
machine of a similar description was also used ibr joining lelegraphic line 
wires, a specimen of which nas likewise exhibited by Mr. Siemens. 

BrrnuEKizED faper fipes. 

Tbe Ingenlons Idea of hardening paper hy means of nn admixture of 
Wtnmen under Ihe influBncB of hydraulic pressure, so as to convert It Into a 
substitute for Iron, is due to M. Jalourean, of Paris. The world has already 
become fanitliar with the nttllty and value of papier madi^ aa a, substitute 
for stone or marbio In moulding, arehiteetnral caHtlneB, etc. It has aiso 
heard that the Chinese construct their cannon of prepared paper, lined 
with copper, and that they even make paper pipes; that an eccentric chai^ 
aclerbas built himself a house of paper, and that our American friends have 
invented a veritable paper brick ; but nothing. It is believed, has lately come 
before the British public, in the way of paper, so corions, and yet practica- 
ble, as these bilnminona paper pipes. Testing experiments, conducted at 
the Houses of Parliament, are reported to have " proved that the material, 
while it possessed all Ihe tenacity of iron, with one-half its specific gravity, 
had donble the strength of stoneware tubes, without, moreover, being tlnble 
U> breakage, as In the case of other material, and which frequently causes a 
loss to the contractor of some twenty or twenty-five per cent, on the sup- 
ply." In order lo test their strength, two of these bituminous paper pipes, 
of five-Inch bore and half an Inch thick, were snlyected to hydraulic power, 
and they are said to have sustained, without breaking or bursting, a pressure 
of two hundred and twenty pounds lo the square inch, or equivalent to (tva 
hundred and six feet head of water. The cost of the pipes la understood to 
be about one-half the coat of iron. — London Ba-ilder. 

CAS HETEOS. 

We make the following extract tVom the annual report of John C. Cres- 
»on, the engineer of the Philadelphia Gas Works ; 

Among the many sutijects of a practical cLaracler that engage the atten- 
tion of tha gas engineer, none has given rise lo more solicitude than the 
choice and management of gas meters, npon the actnracy and unvarying 
action of which the Interests of both consumer and producer are in a great 
degree dependent; the former for his fair and unintcrrnpted supply of Ihe 
commodity he pays for, and the latter for sEcnring the due returns for bis 
outlay of material and labor. All these desirable lesults are obtained in 
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great pertfectLoii ttom iha Inatmnient ordinarily known as tha wbI meter, m 
lontcaa i[ is duly protected IVom frost and evaporacivD beat. Various con- 
trlvnnces have bean snggestcd and tried for seeurlng the Instronient from 
theae Injurious infliieiiceB. The most general praclico li the Eutjatltutlon. in 
part or iu whole, of alcohol for water u the hydraulic seal; but, while tbiii 
guards against freezing. It glvea rise to mach iDConvenieoce by reason of its 
rapid evaporation end want of specific gravity, wbich oftentimes cause a 
sadden obstruction of tbe flow of gas at the moment when the stoppage is 
most iuconienienl to the consumer. A liquid tree trom tliese objections has 
h)n^ been desired, and, after numerous experiments, 1 had reason to suppose 
I bad discovered it In the solution of neatral chloride of calcium. Accord- 
ingly, in the year 1813, 1 Introduced this liquid into several hundred meters, 
for the purpose of giving it a fair practieal (est. It did not freeze at tbe 
lowest natural tempenitnre of our dimale, and the strong alBnily of the 
salt for water prevented rapid evaporation ; while its specliic gmvlty, beionf 
greater than that of water, gave fall sapport to the valvo-iioHt, and efiective- 
ness to (he hydraulic scaling. The results of the first year of trial were 
entirely sallsfaclory, and the liquid wa* then used In all the exposed meters 
with equally good results. But the expectations raised by two years of trial 
were dissipated at the end of the third year; by which llmo tiie met^ of 
the meter showed such unmistakable evidences of tbe destroctive action of 
tbe solution as led to Its abandonment. 

Uore recently I have been giving trial to another llqnld, with encouraging 
prospect of SnccoBB. It Is the inert sabatance obtained from fatty bodies, 
and known by the name of glycerine. It la capable of resisting our low- 
est natural tempcTatnre, maintains lis fluidity very pertinaciously, and Is 
considerably heavier than water. Should It manifest no Injurious action on 
the meter metals, or other defects. It will completely meet tbe wants of the 
instrument. A more direct method or escaping these liquid ImperfeeCions 
has been attempted In the so-called dry meter, working on the principle of 
the ordinary bellows, with diaphragms connected by floslblo joints. A trial 
of these, on a large scale, during the years 1817 and 1848, revealed Impei^ 
fections which impaired their trastworlhlness so greatly as to require their 
entire disuse. Within a few years sundry improvements have been made in 
the consimction of the dry meter. Intended to remove tha imperfections be- 
fore mentioned, which seem to have sulflcient merit to justify another trial. 
Tills has been in progress for nearly three years, with results, thus far, quite 
favorable; and if these shall be confirmed by longer and more extensive 
trial, the annoyances that have so long attended this part of gas machinery 
may be happily termiitaied. 

COAL-OIL. 

Although the mannfhctnreor gas is rapidly extending In eveiy direction, 
and the fact is becoming more widely known that In any town containing 
more than one thousand inhabitants a gas company can with profit bo sus- 
tained, still, at present the number of gas vorka In operation In this country 
does not exceed four hundred, and consequently a large demand exists 
for other means of lUuminalion. Coal-oU trom Its inexpenslveness, safety, 
and hli^h photometric value, occupies an important place among the illn- 
mluHting agents at present in use, and has given rise to an extensive trade, 
which cannot foil to be much increased, though at present it is somewhat 
depressed. 
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Extensive numnf^toriM of coal-oil are now In operation at New York, 
Boston, Bultimore, Cincinnati, Ptilladelplila, Plttshui^b, Urookljn, anil Diuny 
other places. The prcxlnftton will doubtless continue 1u au;;nient, as tlia 
demand for prime qnalliie* now exceeds ihc sapplj. It is to be re^Tetted 
that toaeb of ilie oil prodaceil in tbis country Is impntB, containing a super- 
abundance of the heavier hydro-carl)ona, which, except they are removed, 
produce smoke and fill the apartment with unpleasant odoiB. The remedy 
for these evils will be applied, and re-distlilation, or gome less wasteful and 
more efflclcnC process of purification, will be adopted, aa competition is 
excited and the manufacture proKressea. 

Of eoal-oll lamps and bnmon, about 150,000 dozen are estimated to be in 
OBC, each lamp conanming; abont fonr gallons of oil during the year. The 
amount of oil burnt averages consequently 7,000,000 gallons a year, or aboat 
30,000 gallouB every day. To make 32,750 gallons of buminK oil requires 
Tfi,000 gallons of crude coal-ofl, or a consumption of CO,DOO bushels of cannel 
coal. The erection of crude oil and refining works to mnke this quantity of 
oil each day will cost 83.000,000 ; but the actual outlay for the oil-works at 
present in operation does nut fall short of t8,OOO,0U0. Tlie value of chcmK 
ealfl used in the parification of coal-oil will amount to over $3,000 per day. 
The number of barrels used to hold coal-oil will be lietvreen 500 and COO, 
representitig the value of 81.000 and the lalxir of 400 men. Tlie s^sregate 
value of the coal-oil itself will amount to S1G,000 per day, or more than 
»5,000,000 a year. This, too, does not Inclnde heavy oii and parafflne, tlio 
sale of which la limited and uncertain. The number of workmen employed 
In the several coal-oil works In this country will reach S,000; that of the 
minors engaged in mining cannel, 700 more. Besides these, a lark's force of 
men la employed in making lamps, burners, wicks, chemicala, etc. — Gaa 
Ligbt Joumal. 

THE AHERICAH SCREW CLOCK. 

Lar^ enms are annually paid in this country for fancy clocks imported 
from France and Germany, the value of which commonly consists more in 
their cases and tinsel work than in the excellence of their machinery and the 
accuracy of their movements. The cbesp clocks of Conuectlcnt manafac- 
tare, the wheels of which ate cut out by dies, are quite as good time-keepers 
as most of the foreign clocks, and take their place in this country, and to 
some extent in Europe also, where correct time-keeping at least possible cost 
Is alone desired. In these, and in watches mode alao on the same principle 
of multiplying the parts by machinery, so that the pieces may bo put toge- 
ther indiscriminately, the American manufacture has of late years made 
great profsrcss, lesseninK the foreign importations, and greatly increasing 
the use of these valuable Instruments. But in ornamental clocks we are still 
dependent npon Eui-opean manufactnreis. 

We therefore welcome the introduction of a beantifU ornamental clock, 
upon an entirely new principle, of creat simplicity of design, and so con- 
structed as to possess the accuracy of movement of a chronometer watch. 
Its works, however, are fully exposed to view under the glass that incloses 
thum, and a better opportunity is thus afforded of learning the principles 
npon which this useful machinsf is constructed than fl^m any other chjcfc 

The clock to which we refer is a recent Invention of Mr. James Tnerlynx, 
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of Sew Tork City. Its chief peculiarity conslnta in Ita motlTB power. Dpon 
the circular meuiUic plate whicb Ibrms the base of the i-lork is firtnlj' Qxeil 
■D Dpr%ht steel Bciew, etandlng fVom ten to fifteen inchea In height- A 
metallic ball of alrant two poands weight is penelruted ibroaKh ils centre bj 
this screw, and when at the apper end tendg to run down the spiral Inclined 
plane by revolving aroand it. By an IngeDions arrailt^meiil, It Is maile to 
roll npon a little whed Utached to the top of the wei(,'hc, without Itself 
touching the screw; theftictioa ii Choi reduced to the least possible amonn I; 
■lid as by laisiDg the weight this Utile wheel starts back and again calchei 
hi the throad of the screw at whaterer point the weight Is lifted, the only 
winding ap required ia siTnpiy to raise the weif^ht, and for this a rod is pro- 
Tlded, the nppec end of which terminates In a ring or knob ontside the clock, 
and the lower end in a circle, which takes the base of the weight as the rod 
is lifted. The revointion of the ball ia comufonicated to the main wheel, 
whicb ilea horizontally npon the bottom of the plate, by means of two rods 
that pass through the ball and are fixed to this wheel. A horizontal bar 
conQecia their upper endi, and the middle point of this bar Is supported and 
tqrns npon the top of the screw. On this centre Is the wheel, attached to 
the upper surface of the cross-bar, which rofcolates the movement of the 
hands npon the dial. The main wheel at the base Is connected immediately 
With tbe escapement and balance-wheel, by which Its motion Is chocked, and 
let oat tick by lick with each swing of the balance. In these clocks ttie 
balance is on the compensation principle. Tbe regulation Is lltie that of a 
watch, and is reached by a wire introduced, when required. ihrou<;h a little 
hole made In the glass for this purpose. From tbe perfection of the works, 
and the holes being jeweled, the clock runs at reguiar rates, and as a time- 
keeper is probably not sorpaesed by any other of the same cost. The woriis 
are perfectly protected from dust, and the hands ore covered by a glass like 
that of a watch, or, when inclosed, as in some of tbe clocks, under the glass 
cylinder, they may be reached through a hole made opposite to them in the 
glass, by along key constructed for this purpose. 

The Important points in this clock are: first, the unirorm manner of action 
of the motive power; second, its direct action opon the main wheel without 
the intervention of toothed wheels, which in other clocks introduce addi- 
tional WctioQ and causes of irregularity. The motive power required is thus 
lessened, and the wear proponlonsbly reduced. It is variously constnictod 
with one to three dials, and to run thirty-six hours, fifty hours, or ei^^ht days- 
For family use, no inconvenience is experienced in the use of those which 
run only thirty-six hours, as the position of the weight is at all times seen, 
and whenever at a low point is readily lifted by any member of the family. 
—N. Y. Tribane. 

EECOVEEY OF SILVER FICOU SILVER-PLATED UTENSILS. 

An important problem was that of readily obtaining pure silver from old, 
worn-out plated utensils of copper, etc. A recent number of the Mom'fear 
Sdenlifiqae publishes valuable information on tbe suljeet, by M. Soelzci. 
The best method consists of treating the plated work by sulphuric odd. In 
which from five to ten per cent of nitrate of soda has been dissolved. The 
silver disappears, as if by magic. In this soliition, before any of the <oppei is 
at uU acted upon. 

8* 
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APPLICATION OP POISON TO THE CAPTURE OF WHALES. 

Profeasor CbriMlson, of Edinbargh, baa recently published an acconnt of 
Mine remarkable experiments for Ibo capture of wti&ks by poison. The 
agency employed was hydrocyanic, or prasalc acid, Inserted in glass tobes, 
and in wcigbC about two ounces. AHer various trials to overcome the diffi- 
culty of diBcliar<r)ni; tbe poison ttom the tnbcs, a mode was nrraoged of 
attacblni; one end of a strong copper wire to each side of the harpoon near 
the hlBde, the other end of which passed obliqnely over the tube, then throngh 
an oblique bole in the shaft, and Anally lo a bight !□ the rope, where It was 
firmly secared. When the liarpoon struck the whale the tubes were crushed. 
On one occasion, b Qne whale was met with ; the harpoon was akilftilly and 
deeply buried In Its body; the leviathan Immediately soanded, or dived per- 
pendicularly downwards, bnt in a short time the rope relaxed, and tbe whale 
rose to the surface quite dead. The crew, however, were so appalled by the 
terriflc effMt of tbe poisoned harpoon that they declined to use any more of 
them; bnt Professor CbrisCison is cunfldent, from snbaequent experiments, 
that snccesa will be fully attained In this mode of capture. 

NEW riHE ALAELTI. 

An [natrament has jnat been Introduced, by Messrs. Taylor and Grimshaw, 
of London, which promises to be of great valoe as a fire alarm in ware- 
houses, docks, vessels, and public establishments generally, us well as in 
private houses. It consists simply of an air-tight cylinder, with an Indla- 
mbber top, which, in proportton as the conSned air becomes heated, ex- 
pands and presses a spring, which, at any given elevation of temperature, 
will sol free a. common alarum, or fire a pistol or cannon. It Is likewise 
capable of being adapted to furnaces, conservatories, and every place where 
exact ventilation is requisite, since the aprlng, Inatead of sounding an 
alarum, can be made to act upon an aperture for admitting air. It Is port- 
able and Inexpensive, and the principle seems likely to be applied to a 
number of important commercial uses. 

A NEW FOKU or BATH. 

M, Mathieu (de la CrSme), a well-known French orator, has lately been 
tnmin); his attention to the snltject of medicinal hatbs. A bath by immer- 
sion requires from two to three hectolitres of water, which in the case of 
mere river or spring water is of no conseqneuce as regards expense. But 
the case is far different when the water Is to be impregnated with medicinal 
substances, some of which ore very costly; or when mineral waters are 
prescribed, which cannot be had in large quantities without considerable 
onllay, except at the spring from which Ihey are derived. M, Mathieu (de 
la Drome) has therefore endeavored to ascertain, l>o<h by calculation and 
experiment, what is the real quanlity of water which produces a nsefiil ef- 
fect on a human body in a common bath, and has Ibund that it cannot bO 
more than three or four Hires in the coarse of an hour. To distributn tbia 
qnanlily both equally and economically on the body was, therefore, the 
question to be solved ; and be has accordingly Invented an apparatus, which 
he calls bain livdroftre. The patient Is seated In a kind of box like that 
used for fumigation, while a powerful veDtilator outside transforma the 
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water which 1b to be nsed fnto a mlnnte aqaeons dnst or dew, just as we see 
a hij!b wind do wflh the water Issuing (torn the jete of a fuuntain. This 
dew is driven Into the t>oxt!irou|t;b an aperture on a level with tbe knees; and 
owin^to the extreme minuteness uf its particles, Che latter oacend, and then 
graduHll; BulMide on the bodf . In a ehort time these particles coalesce and 
trickle down the body, untii al last ibo water descends in an unceasinjf 
stream. This syscein has now been tried with great success at the Uopltal 
St. LouiB, and is getierallj' attracting the atI«ution of medical men. 

LIQUID GLO& 
Aa long ago as 1S52, Dumoulin published a notice in the Omiples Raidat 
of the French Academy with reference 10 the preparation of a liquid glue. 
He was led to the discovery of a method of procuring it by conelilerlng the 
long-known fact Ibal when solution of glao Is IVeqaenlly heated and cooled, 
or kept a long time exposed to boat, it loses its property of gelatinizinf; by 
cooling, and remains liquid. Under the Impression that this change might 
be caused by the action of the oxygen of the air, and, if so, would be in- 
duced more speedily by some vigorous oxidizing agent. Dumonlin tried the 
effect of dilute nitric acid an glue, and shortly found that by its use the 
product he desired was easily obtained. His method of preparation was be fol- 
lows: Tbe best Colotpie glne la dissolved, at a gentle hcai. In an equal weight 
of water ciMilalned in an enamelled or gbized vessel, and when the solution Is 
complete, nitric acid of thirty-six degrees fleaume' Is added in proportions, 
and at Intervals, to the amount of one-fifth of the weight of the ^lue cm- 
ployedJ Nitrous vapors are abundantly given olf, end a glue is obtained 
that ia jiertectly flaid, and may he kept io open vessels for years withoal 
alteration. Alreaily, in 1833, this preparation was sold In Paris as inalter^ 
able liquid glne (cofle (tquide** inofleraWe). Abetter liquid glue than that 
Just described is made with acetic add. One pound of good glue is dis- 
solved, with heat, in a mixture composed of one pound of atrong vinegar, 
one-quarter of a pound of alcohol, and a very little alum. According to 
Cavnlllna, however, alum destroys the tenacity of glue, and should be 
avoided. In order to make the gloe white In color, a quantity of sulphate 
of lead is added to the aolatlon. The liquid glues now so extensively sold 
in this country are made with acetic add, and those we have tested are 
very excellent preparatlotia, A glue that Is liqaid at low temperature is not 
BO adhesive as one which requires gentle warming to make It dow. Solu- 
tions of chloride of barium, bichromate of potash, and some other salts, as 
well as all the various mineral and vegetable acids, also have the property of 
bolding gloo in permanent eolation. 

THE ART OF DENTISTET. 

Few persons realize the mpid growth of dentistry as a profession. Forty 
years ago doctors officiated as tooth -pnllcrs, and If decay seized upon a 
molar it accomplished Its work unimpeded. It Is an actual fact that In 1820 
there were hardly more than thirty practiaing dentists in this country. Ten 
years after that, the invention of artificial teeth had given such an Impetus 
to the profession that the thirty had Increased to 200. In 1812 It was esti- 
mated that tliete were 1,400; in 1848, 2,000. In IBSO, tbe census reported 
2,923 practising dentists ; and at the present time there must be at least 9,000. 
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AmericAQ Ingennity long since sapereeded the utlAdBl teeth Thlch were at 
first manufiictured by the French. In twenty yeorg the rnunbar of teeth 
roiule bDre baa increaBed from 3SO,000 to 5,000,000. For all these (ifrinders 
we uannot find occupution, and a l<a)fO portion are exported. The q^pltal 
employed in this ginfrte branch of Industry is upwards of (500,000. A single 
firm In Philadelphia use 700 monlda, producing e,000 dlflerenl shapes and 
ityies of teeth, costing upwards of S18,000. Of plalloa alone 300 onncoi 
a month are nsed simply for pins to fasteo the teelt In (heir places. This 
firm mannfactnres 1SO,000 flnished teeth per month. The value of gold-foil 
It sells amounts to 9109,200 per enniini. It is estimated that the 5,000 den- 
Usls In the country nse no less than $2,500,000, worth of gold per annum. 

MEDALS IN ALLOTS OF FLATISDU AND IRIDIUH. 

M. Pelonie recently presented to the Academy of Sciences at Paris, In the 
name of H. Jacobl, medals of different sizes struck In alloys of platinnnt 
and iridium, fused at the laboratory of the Eaile Nonnale, by the process of 
HH. Devllle and Debray. The alloys contained respectively twenty, ten, 
and fire per cent of Irldlnm. According to the declaration of M. Jacobi, 
they were rolled cold and without annealing, with great ease, and presented 
Hie characters of the most dactile metals. Under the press they take a 
palish equal to that of coins; and the alloys rich In Iridium showed a 
hardness rather greater than that of gold of O'fllO. This hardness is pro- 
portioned to the quantity of Iridium, as Is also the resistance of the alloy 
to aqna-regia, which attaiiu its maximum when the quantity of Iridium 
reaches twenty per cent. 

■WEAR OF GOLD AND SILVEE COINAGE. 
The Gnntte of St. Petersburg gives a curious account of an' experiment 
recently made at the mint of that city for the purpose of ascertaining the 
comparative loss by ordinary wear of gold and sliver coin. Ii appears, con- 
trary to the generally received opinion, that gold wears away faster than 
silver. The means employed were as follows : Twenty pounds of gold half- 
Imperials, and as much of silver copecks, — coins of about the same size, — 
were put Into two new barrels, mounted like chums, which were kept turning 
for four hoars continuously. It was then found, on weighing (he coins, that 
the gold coins had lost sixty-four grammes, while the silver coins hud lost 
only thirty-four grammes; but as the number of Kold pieJres was twenty- 
eight per cent, less than those of silver, the proportion Is greater to that 
amount in favor of the latter. It must, however, be mentioned that the 
stiver conlaioed more alloy than the gold, the standard of the former being 
8l3S-1000ths of pure metal, and that of the latter 91U-1000tbs. The resnll of 
the experiment is, that [he pecuniary loss on the wear of gold coin is about 
thirty times more tliau on silver. 

STONE-DIGGING AND WALL-LATING MACHINE. 
We were recently Invited to witness, says the New York 3W6«ne, the trial 
of a machine for difrging stones and building wall. The novelty of a ma- 
chine for such labor excited a good deal of incredulity as to the possibility 
of sabslitntiDg mechanical for manual labor in this biudestof firm work; 
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and It vaa difficnlt to believe the atatement that It woald take rocka or flva 
tons' weight out of tlie ground witliout digging around them. 

Bat seeing Is believing: and we have wilneuBed the machine in actnal 
opoialion, (akjnf; out boulilers weii;hin^ Trom one to five tons, and frotn 
one-half to seven-eighths under ground, at, tbe rate of one every three mln- 
|> Qtes. Tbe machine is a compact and stout iron windlHss, on wheels, drawn 
bj one pair of oxen, while another pnir, immediately in front of them, are 
hitched to a rope which works the windlass through cog-wheels, multlply- 
iag the power aome twenty times. The windlass can also be worked by 
band, in which case the power is multiplied twice or three times as much. 
Two .very heavy chains are fastened to and reeled upon the barrel of the 
windlass; they support a hook In whoso jaw Is bunt; a piece of chain, which 
can easily be lengthened or shortened. This chain la reeved through the 
shanks of the ba|^ hooks which take hold of the rocks. The rocks are 
previously fitted for the machine by drilling boles in opposite sides, alxiut 
threeniuaners of an inch deep- The machine Is driven over a rock; the 
man at the windlass — which is so high that a rock of live or six tons can be 
lifted two feet from Ihe ground — loners Iho great grappling books; the 
man below ailjusts their points in the holes in Ihe sides of tbe rocks, length- 
ening or shoriening the chain holding the hooks as ihc rock is larger or 
amaller; the man at the windlass then tightens Ihe slack, while the man 
below gels upon the machine; then both heave at the windlass. If they 
• do not Btart the rock, the driver helps them, and if the three cannot, it la 
given up as liable to break the machine. If they do start It, they tell rhe 
driver to go ahead, and be drives on the forward team, winding np the 
windlass. Tbe rock rises out of the ground, and the team yoked lo the 
machine then draws it wherever it la wanted. It can be laid as Ihe bottom 
stone of a wall, or, if the bottom stones are laid, the machine can be backed 
np to tlie wall, and tbe rock pulled over by the other pair of oxen, and laid 
on the wall. 

This all seems very simple and easy, and it is easier than it seems. The 
holes drilled in the rocks were so shallow that we were expecting all the 
while that Ihe hooka would slip, or would break away the rock, when the 
enormous lifting power required to lift It and tear away the earth which 
wedged many of Ihem down came to tie applied. But they did not, and in 
gomo cases tbe hooka were applied even without drilling holes for them. It 
is a wonder that, among all the inventive Yankees who have spent so many 
lifetimes digging out rocks with spades, and levers, and chains, and oxen, 
nobody should have thought of this before. Mr. S- E. Bolles, of Plymouth, 
Mass., the Inventor of Uie machine, got his patent for it live years agoi but 
it is only lately, and through an enterprising fanner, that It has been 
brought to the notice of the public. The machines appear to bo very sol- 
idly built. They weigh a little over a ton, and cost, aside tram tbe patent 
light to use them, two hundred and twentj-Hve dollars, Messrs. Knapp & 
Co. ofTer to take out all the rocks weighing between one and five tons, on 
any ordinary piece of ground in the counties for which they hold the patent 
right, at seventeen dollars per hundred. They say it costs three or four 
times OS routh to do it in the old way, and that many pieces of ground, 
which would not pay for clearing up in the old way, can now be smoothed 
off at a profit. 
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IMPKOVEMENTS IK AGRICULTUSAl. IMTLGMENTS. 

Corn-CvlltT and Shocker. — J.Tl. Reble, of Dayton, Ohio, has recently 
brought inlo operation a novel agricultural Implumcnt, in the shape of a 
corn-catler and ehocker. The machine ie aboul eiy:ht feet wide, and drawn 
by two bones. It cnta the BlandinK raaize by raeauB of vibrating knives 
like those of a mower, and throws It over baciiward on to a scoop-shaped 
platfonn, where the butts are properly arranged by an assistant, who slwids 
behind tbe driver, and has a snitable long-handled hook fbr the purpose. 
The tops of the Btalka lie In a pair of arms, and when enougli have accuma- 
latecl — say one hundred to one hundred and fifty bills — lo make ashock, 
tbey are compressed by means of a rope and windlass; a binding^strine; Is 
tied around them, and tbe shock is Srst raised upward and carried back- 
ward by H lever which raises a section of the plHtforra, and tben tilled up so 
aa to be discharged on tbe ground riglit side up. The machiaa then drives 
on and repeats the same operation. It requires two horses to draw the 
shocker, and three men to work it. 

An improved Hook for a Wiiffle-tree, fium which the trace never can get 
loose, however slack it may be, when in use, while it is also as handy lo hitch 
and unhitch as one of the ordinaiy kind, is a new and successAit contriv- 
ance. This hook is attached to the whiflle-lree by an Iron strap, plays loosely 
up and down, and turns quite round behind the whiffle-tree, where alone 
the trace can be bitched and onhitched. As soon as it slips from that 
position, the hook Sis dose to the Iron at every other point, whether palled 
tight or left slack. Maturally, when the trace Is slack, tbe hook falls and 
hangs by its own gravity below the whilSe-tree, but it is almost, if not quite, 
impossible that it should turn round upon the rear side so as to unhook. 

An Impnmeineat in Ihe construclioH of a Com-tnife, or Tra-pruning Knife, 
conslsta in an iron attachment to the end of the handle, which Is made to 
reach np along the under side of Ihe arm nearly to the ell)ow, where it is 
loosely buckled. This (cives all the strength and leverage of tbe forearm to 
relieve the strain upon the wrist. 

A nem Chum, says the New York Tribune, has appeared, which, we believe, 
will give greater satisfaction than any of its almost Innumerable predeces- 
sors. Heretofore we have found no substitute for the old hard-working hut 
effective dasher chum; but one has, we think, at last been invented. This 
new churn will make more and better butter from a given quantity of 
cream than any other we have ever seen, and in a reasonable time, nsuaily 
less than half an hoar. Nor has it any machinery to adjust or keep In 
order, and nothing bat a plain, smooth barrel, inside and out, to keep dean. 
A child can fill It, Cham It, empty it, wash It, with less strength than it tabes 
to lift a bucket of water. It has uo dasher, but is simply a plain barrel, of 
any required size, hung upon Iron pivots in a frame, and made to revolve 
end over end by a crank, the cream dashing back and forth. One end of 
the barrel ie made movable and convenient to take off, and is fastened on 
by a thnrab-Bcrew, air tight. After the cream is put in and the cover fas- 
tened down, a small air-pnmp Is attached, and the barrel chai^d with air, 
and then revolved. Without attempting a reason, we will say ibat this 
aeriiying has a remarkable and bencfldal effect upon the cream, and appar- 
ently improves tha quantity and quality of the butler. 

Impnniai Horse Shoe. — A patent has recently been granted to W. Coleman, 
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of Philadelphia, for a device for teUerlne the feet of hones fh>m tfie con- 
cnseioD to whicli they are liable In passing orer pavements. It consists 
in combining with the ahoe a lajer of India-rabber anil what la Called 
hoof-pLate, the mbber being plEiced between the shoe and the hoof- 
place, and the hoof-place attached to the fool. B; this arranftement, 
while Che mbber is removed from contact with the foot, and ia eo secnred 
■8 to be permaneDt and dniable. Its elasticity is at the same time made 
available. 

Nob PUmghing MacM'iK, — A novel ploughing machine baa recently been 
patented by B, F, Hadson and H. G. Pomeroy, of Kew York City, which 
operates an follown : — 

We may snppose two cart-wheeta with ({[earing npon the inner face of the 
gpoltcs which drives three shafts hnng in an oscillating frame, and lying 
back at the rear of the axie, by which three fttrrows, each a foot wide and 
a foot deep, are not only to be turned over, but thoroughly stirred up and 
pulverized; the operation being something lihe tvonnlng ascrew through 
the soil, in so rapid a manner that It keeps the earth flying aroand In a 
drcle, and that of the three diners mixing through each other. 

ON THE DECAT AND PEE3ESTATI0N OF BUILDING MATEaiALS. 

The following is an abstract of a recent lectnre beibre the Boya] Institu- 
tion of Great Britain, on Che alwre sulyect, by Prof. Austed. 

He commenced by directing attention to the state of the stone In many of 
the principal buildings in England and On tbe Continent, Illustrating the 
extreme irregularity with which various materials, and even various sam- 
ples of the same material, resist the action of the weather, and fall into 
decay. He tfien described the chief building materials, explaining in each 
case the cause of devay. Commcncini; with a general remark, that all 
stones are rotten and weathered at the top of a quarry, or near an earthy 
sarface, and that the action of the weather on tbem Is in some measure 
thus indicated, be first alluded to granite. Be stiUed Its properties of hard- 
ness and great durability in ordinary cases, but retnarked that when soda 
replaceil potash in the felspar, the crystals of felspar were subject to the 
action of tbe weather, and that, from some eanse little known, the silica 
base also occasionally tkiled. Still, the great practical oltjection to the use 
of granite is its cost. Passing next 10 (he aandstones, he defined them. 
mentioning the chief vai-letles. He stated that the nature of decay in sand- 
stones was generally the failure of Che cemenclng medium, which is some- 
times slliclous, but more frequently calcareous, or clayey, or even oxide of 
Iron. He painted oat as the causes of decay, Che want of aufflcicnC cohe- 
sion in the cementing medium, tbe nature of the cemoniing medium itself, 
and tlie effect of expansion and contraction of water absorbed by tbe stone. 
The limestones were next considered, and the prinilpal varieties passed 
briefly under review. They are all tVeeslones, — some are crystalline, others 
seml-ery stall ine, but most of them are earthy, or oiilitcd and absorl)ent. 
They consist of particles of carbonate of lime, whether grains, as in the 
case of chalk, or accumulated lumps, like otilite or roe-scone, or fragments 
of shell; and these particles ate cemented together by carbonate of lime. 
The stones are generally laminated, tliough tbe bedding is often exlrem'^ 
obscure. When exposed to the action of the air In towns, ihey absorb 
moisture and add gases very readily, and the result is a gradm^ deetiucHon 
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of the tnrface, and often a. rapid remoTnl of the particles beneath the sur- 
face, especiallj on tlie planes of 1>eddiag. Wben stones are not placed in a 
bnllding as they vera in the qaan-y, the aarface peels off in natural films, 
and is more rapidly acted on tban it need be; but not untVequenCly, even 
when well placed, the surface gets hardened by exposure more rapidly than 
the substance of the Etone, and a scaUog still takes plac«. The more ex- 
posed pans, those subject to drip and constant damp, and the more deli- 
catelf sculptnred portions, are among the first to decay; and, owing proba- 
bly (o differences In the mode or rate of deposit of the mud of which the 
limestone was farmed, or some partial change that has since taken place, 
there is great irregularity in the rate of decay. Magneslan limestones, or 
dolomites, wben quite crystalline, beliiire like marble; but wben, as is usual, 
only half crystalline, they are very apt to become reduced to powder In 
parts, and the decay thence proceeda with extreme rapidity. The professor 
next proceeded to consider the remedies for decay. He alladed to paint as 
at once unsightly and not permanently beneficial, and included the large 
class of preservatives thai have lieen suggested, in which any animal or 
vegetable oil or fatty matter was contained, as equally valueless, either peel- 
ing ofT, or rotting in the stone, and leaving it soon exposed to ordinary 
decay. The mineral biiumeus, be stated, hod sot been much tried, owing 
to their dark, unsightly color. What is loqulred is some mineral prepara- 
tion. He then alluded tu the watei-glass, a soluble silicate of potash, origi- 
nally deecril>ed by Dr. Fuchs, and applied to indurate stone by M. Knhl- 
mann. He explained the principle of this process as depending on slow 
decomposition by exposure to the air, and stated that, as meanwhile the 
Influences of the weather contipned to act, the method could not be adopted 
with advama^ in ttie open air in a damp climate, where preservation ia 
chicfiy required. The only plan that, as far aa he was aware, met the 
requirements of the case, ho stated to be that adopted by Mr. Ranaome, 
according 10 which the absorbent surface, whether of stone or terra-cotta, 
was saturated with the diluted solution of soluble silicate of soda, and Chen 
treated wlih a solution of chloride of calcium. By the mutual action of 
these Bolntions, a double decomposition is induced, the ellicic acid parting 
with its soda to the chlorine, producing chloride of sodium, or common 
salt, and combining with the lime to form silicate of lime. The salt being 
washed away, only the silicaco of lima remains. The silicate of lime, thus 
thrown down, be next explained to be a salt, which was not only itself non- 
ab5orl>ent, and singularly powerful in resisting the action of ordinary at- 
mospheric influences, but as having the property of adhering readily to the 
surface of (he minute panicles of which stone was formed. He illustrated 
this by (he case of mortar and concrete, whlth owe their adhesive properties 
to this habit of silicate of lime, which is the mineral formed by the mutoal 
action of the cement on the substances In contact with It. The stone hav- 
ing its particles thus coated with silicate of lime, and all the absorbent bui^ 
face l>eing Ihns protected, the result Is an immediate and great hardening of 
the Etone, so far within its substance as the solutions have been absoitcd, 
and a complete Immunity to that extent from the action of atmospheric 
Influences. The stone does not necessarily become non-absorbent, though 
It can be made so; but it absorbs much less rapidly than before, and 
ar-wars to resist decay much In the way that some of the best natural 
ftpravt^f,^ are known to do. 
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ZGIODEUTE — A SS.W HIKERAL PASTE. 
The London Chemical Neici describeg, andcr the above name, a new kind 
of paste, discovered b; Joaeph Simon, which becomes aa hard as stone, ia 
nnchani^blo by the air, and, being proof against the action of acids, may 
replace lead and other eabatances for various nses. It Is made by inlxing 
together nineteen pounds of sulphnr and forty-two poands of pulverized 
stoneware and glass. Tbo miKtore is exposed to a gentle heat, which melts 
the sulphur, and'then (he mass Is stirred until It becomes thoroughly bomo- 
geneouB, when it is ran Into suitable moulds and allowed to cool. This pre- 
paration is proof against acids in general, whatever their degree of concen- 
trailon,'and will last an indelinlte time. It mells at about 12(1^ Centigrade, 
and may bo reemployed without loss of any of ice qnalities, whenever it Is 
desirable to change the form of an apparatus, by melting at a gentle beat, 
and operating as with asphall«. At 110° Centigrade It becomes as hard as 
Btone, and thcrerote preserves its sotlillty in boiling water. Slabs of zelodo- 
Ilte may be joined by Introducing between them some of the paste heated to 
S00= Centigrade, which will melt (he edges of the slabs, and when the whole 
becomes cold it will present one uniform piece. Chambers lined with zelo- 
delite In plaee of IcatI, the inventor says, will enalile manul^tarere to pro- 
duce acida free from nitrate and fluiphale of lead. The cost will he onlyono- 
fllth the price of lead. The compound Is also said to be superior to hydraolic 
lime for uniting stone and resisting the action of water, 

PLASTIC COMPOSITIONS IH LIEU OF MARBLE. 

A Mr. Brooman, of London, has invented a composition, to be used for 
Cnllding and decorating purposes in lieu of marble, which he calls " simiii- 
marble." A communication in the London Engiaefr describes (he process 
of manufacture as follows: — 

To manufacture similimarbie Intended to remain white, take sulphate 
of potass, about fourteen ounces; river water, sixteen quarts; gum arable, 
two pounds; purified cement, twenty pounds ; marble or alabaster powder 
or dnst, twenty pounds: and treat as follows: First mixtnrc — Dissolve 
over a slow fire, stirring alt the time, fourteen ounces of sulphate of potass 
in sixteen quarts of water; after fusion, dissolve two pounds of gum arabic. 
Second mixtntB— Stir logelhoc twenty pounds of purillcd cement, twenty 
poands of marble or alabaster dust, and live pounds of lime, slacked suffl- 
cleniiy to can.ie It to cmmble Into powder. Pour into a mortar of marble, 
porcelain, or other snltable material, a part of the first and a part of tho 
eccond mixture, and stb- with a wooden or bone spatula until the ingredients 
assume the state of thick paste; then beat with a pestle until the mass 
becomes elastic, which will be ascertained by the composition not adhering 
CO (he pestle. To make mouldings or castings, grease the mould, and apply 
a first layer of about one-third of an Inch in thickness of tho composition 
as afoiesatd ; this first layer is backed by another, formed by boiling, for 
about three or fbnr hours over a brisk Bre, bemp, tow, or other filamentous 
sabstanees, cut small, in the " first mixture" of team and sulphateof potass. 
The product is mixed with tho " second mLxtnre" in a mortar, and well beaten 
with a pestle until the filamentous parts are divided through the masa, and 
the whole reduced lo a paslo. Thus a composition of great solidity and Im- 
permeability is produced, lighter than and taking on equal polish to marble, 
and resisting the action of frost better than marble. 
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riEE-FBOOF COMPOSITION TO RESIST FIRE FOE FIVE H0US9. 
DisBolvB, in cold water, as much pcailaah as It It capable of holaing la 
Bolutlon, and nash or dnnb wlib it all the boards, vaJoBcotlng. timber, etc. 
Then, diluting the Bflme liquid with a little water, add to it such a poition of 
fine yellow clay ae will make the mixture the same consistence as common 
paint; Etir in a small quantity of paper-hanger's flour paste to combine bolU 
the other eubstances. Give three coats of this mixture. When dry, apply 
the following mixture: Put into a pot equal quantitlea of finely pulverized 
iron filings, brlckdust, and asbes; pour over them slw or glue water; set the 
whole near a fire, and when warm stir them well tagetber. With this liquid 
composition, or size, give one coat; and on its getting dry, give It a second 
coat. It resists Qre for live hours, and prevents the wood from ever buistlng 
into fiamca. It resists the ravages of fire, so as only to be reduced to coala 
or embers, without spreading the conflagration by additional flomei ; by which 
five clear hours are gained in removing valuable effects to a place of safety, 
as well as rescuing the lives of all the ^milyfmm danger. Fumllurc, cbair«, 
tables, etc., particularly staircases, may be so protected. Twenty pounds of 
finely sifted yellow clay, a pound and a balf of floor for making the paste, 
and one pound of pcarlash, are sufilcient (o prepare a square rood of deal 
toards. — London Builder. 

ESCLUSION OF DAMP FROM BEICKWOEK. 

The following methods (br obviating this evil have been described at the 
Royal luGtitnte of Architects; Three quartern of a pound Of mottled soap 
are to be dIsEoived in one gallon of boiling water, and the hot soludon spread 
steadily with a flat brush over the outer surface of the brickwork, lakiiig 
care that it docs not latber; this is to be allowed (odty for twenty-four hours, 
when a solution formed of a quarter of a pound of alum dlaaolveil in two gal- 
lons of water is to be applied in a similar manner over the coating of soap. 
The operation should be performed in dry, settled weather. The soap and 
alum naturally decompose each other, and form an insoluble varnish which 
the rain Is unable to penetrate; and this cause of dampness Is (hue said to 
be effectually removed. The other method consists of sulphurlied oil aa a 
vaj'iilsh or paint, and is said to improve the color of brick and stone, ns well 
as preserve them. It Is prepared by subjecting eight parts of linseed oil and 
one part of sulphur to a temperature of 378= in an Iron vessel. It Is said lo 
keep out both air and moisture, and prevent deposits of soot and dirt, when 
applied with a brush to the surface of a building of brick or slone, or even 
of woodwork- — ttuiiion Builder. 

ON THE 03E OF GRAKITF^ — BY GARDNER WILKINSON. 

As the question of using granite for building and monumental purposes 
has ijeen much discussed, I would call atjenlion to a fact, which shows at 
how early a perioil the ancient Egyptians had watched (he effect of atmoa- 
pheric and other influcnees on stone, and how wisely they bad proflted by 
the lessons laugbl them by experience. They had learned that earth 
abounding in nitre, from Its attracting moisture, had the effect of decom- 
posing gr""'!*, but that in the dry climate of Upper Efcvpt the stone 
gcs uninjured when raised above all contact with the ground. 
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Wlien, therefore, there wns a posaiblliiy of its beins e^iposed ta damp, they 
based an obelisk, or other granite monument, on limcstons substructions; 
and these laec arc found lo Ihe present day pcrltctly preserved, white the 
granite alMve them gives signs of dccn; in proportion to its contact with the 
earth subsequently aeeumujatcd about it. I atn spcnliing of Upper KgjpC, 
visited only four or five times In a year by a shower of rain ; for in the 
Delta granite remains have been afTeeted in a far [greater degree than in the 
Tliebaid. Kitro abounds there, and it is remarkable that the obelisks at 
Alexandria have suiTered least on the sides next the sea. 

The Egyptiang seldom nsed granite as a. buildlug-stone, except for a email 
sanctuary in some sandstone temple; and in the later times of the Ptolemies 
one or two temples were built entirely of granite. But in the pure Egyptian 
period, that stone was chiefly confined to the external and tnlerua] casing of 
walls, to obelisks, doorways, monolithic sbrines, SBrcophagi, statues, small 
columns, and monumenU of limited size, and was sometimes employed for 
roofing a chamber in a tomb. 

Tlie durability of granite varies accordlnii; to Its qualities. The felspar is 
the first of ila component parts which decomposes, and its greater or less 
aptitude for decay depends on the nature of the base of which the felspar 
consists. Egypt prodnoes a great variety Of granite, and tlie primitive 
ranges in the desert east of the Nile, about Ihlny-five miles from the Rod 
Sea, supplied the Romans with numerous hitherto nnknoivn kinds, as w^i 
as with porphyry, which they quarried so extensively In that district; but 
the granite of the ancient Egyptians came ^m the qonrrit^ of Syene, in Che 
valley of the Kile, and ftom these they obtained what wns used for their 
monuments. It Is from this locality that the name of " Syenite" has been 
applied to a certain kind of granite; it is, however, far from being all of 
tlie same nature, and a small portion of the stone found there Is really what 
ire now call " Syenite." 

Already, at tbu early period of Ihe third and fourth dynasties, between 
twelve and thirteen centuries l)efore the Christian era, the Egyptians exten- 
sively employed granite for various purpoaoa. Thoy had learnt to cut it with 
such skill chat the joints of the blocks were fitted with the atmosc precision. 
Deep grooves were formed in the hard stone with evident facility; and it must 
have been tnown to (hem for a. long period before the erection of the oldest 
monomenls that remain, — the pyramids of Memphis, — wboro granite was 
introduced in a manner which coald only result from long experience. 
Again, In (ho time of t& fltst Osinasen, about 3050 B. C, granite obelisks 
were erected at HeliopoliH and in the Fyodm, and other granite monuments 
were raised in the same reign at Thebes, from which we And that even 
then the Egyptians had learnt how the damp earth acted on granite when 
burled t>oneath it; and this interesting question subsequently suggests itself; 
How long before that time must the stone have been used 10 enable then} 
to obtain from experience that important hint which led Ihem to place 
granite on limestone substructions? 

WHAT SHOULD MECHANICAL WORKMEN BE TAOGHTT 

The following eslracts fVom an address on the above subject, recently 
deUvorcd at the South Kensington Museum, London, by J. Scott Russell, 
F, K. S., contain some views on the education of mechanical workmen which 
are both novel and interesting. 
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Studenta in achools were now tanRht (feometrj; they were taufAt the 
sixteenth, BCTCnieen lb, el^liteenth, and nineteenth propositions of Euclid; 
but that description of knowledge was not of the alishteat use to his work- 
men, or to anybody else. Ttiey wero also taught mechunius and the law of 
the lever. That was right; but, then, mechanics and the law of the lever 
were not ordinarily taught in bookl in each a way as to be of praetieal ose 
to the British workman. We did not go far enoush. But the pnpil teach- 
ers whom ho addressed wero not to blame. The persons to blame were tbeir 
teachers. Two years was, perhaps, all the time Ihat could be devoted lo 
educatioQ, and six months were often devoted to as many books of Euclid, 
which were wasted for all practical purposes, unless, Indeed, the stnUont 
Intended to become a professor. He would advise them to skip over the 
beginning, and devote the least possible ^me to Euclid; in fact, he would 
advise them to do a, very heterodox tbing — to cat off all the propositions 
but the useful ones. They might naturally eKctaim, " Then how Utile will 
be left." Very little, he admitted; but plane trigonometry would be left. 
Suppose, for Instance, a man had but six months in which to learn. Si.t 
weeks might, in that case, be given to Euclid, and then trigonometry misht 
be commenced, solid geometry might next follow, and that constituted the 
whole education of the workman. But that was precisely what he did not 
ficl In the present day. He would also teach. In the six months, conic sec- 
tions, and afterwards the nature of curves, within the first, second, third, 
and fourth degrees. 

What he had said about geometry was (rue as to mathematics. Thirteen 
and a half yards at three and a half centa was not what was wanted. Of 
fltr more importance to the working-man was the comprehension of the 
laws and relations of numbers, so as to enable him to think In figures about 
the Immediate business before him. The first and most important doc- 
trine to remember in mathematics was, that shape is not size, or siie shape. 
This mi|i;hc appear to be an axiom, and he Ihoajijht it was as good as any in 
Euclid. The doctrine of similar triangles was a fundamental principle enti- 
tled to the dignity of an axiom ; and it was that, without regard to shape 
and size, any number of triangles might be made all of the same shape, and 
not of the same size. Mr. Russell having illustrated this principle by draw- 
ings on the board, continued to say that, wilh respect to solid geometry, the 
two great duties In a workman's life were conversion of materials and adap- 
tation to strength. A mason wbo used up a wrong stone, or a carpenter who 
selected a wrong plank or piece of timber, showed that he woa ignorant of 
one of the most useful portions of his art or calling. Now, nothing would 
teach conversion of materiids like solid geometry ; it was, in fact, the daily 
business of the workman. It had been said that every block of marlile cut 
from the quarry contained a beautiful statue, but the art was how to get it 
out of It. This was very true; but what workmen wanted to know was 
eveiy shape, and bow to get out another shape. The workman who took 
from a heap a block of stone or piece of timber that cost bis master tifty 
shillings, when a piece could be got answering quite as well which cost twen- 
ty-five shillings, inflicted a loss upon his employer perhaps equal to a week's 
wages. Hence the necessity of acquiring a knowledge of solid geometry. 
But if there were beauty in the quantity of numbers, and in tegular geomet- 
rical figures, there was Infinitely more beauty in curves. It was the duty of 
many mechanics, especially of those enjjHged In ship .building, to make 
curved lines. To bim it had always been an Interesting sulycct to leam how 
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cnrres Krew. Ha was awara that he mighl be told that tho higher curve, 
were neter taat'lil; tint bis answer was, that ihey might easily be tenght, 
and that ibey were very easy of comprehension. In order to effect tliis, 
somebody who nnderalood the subjett woDid have to be prevailed upon, not 
to wriie a book, but to put down in the shortest and ploTnest langoage what 
he knew of curies. This wonid be a treatise which the workman could 
andcrstsnd. The lectnroc then explained, with the aid of ibe board, tho 
various mathematical iignrea known as coitic Bociiona, parabola, ellipses 
hyperbola, and the movement of tho comets. These, he conicnded, miKht 
he learned so as to make the workman master of Ibe principle within six 
months. He also lhonp;ht that there ought to be a large quantity of appa- 
ratus^a sort of inventory of education — of evety conceivable shape and 
object. In addition to these models, he would have the school-room huni; 
round, not with pictures of animals, but with solid bodies, which conid he 
explained and drawn. He would, in fact, imparl any kind of practical rather 
than book knowledge. If drawings merely were used instead of models, he 
did not think the student eoDld imbibe so correct a notion of the olt)ect to be 
produced or delineated. There was a mode of studying forms called la lA<bn« 
de dfoeloppeniaa, bat the plain EUKUsh meant nothing more than making flat 
snrJW^a into roond and angular forms, as models now made fh>m sheets of 
paper, which was a most valuable mode of studying forms. Uachlnery 
could now be obtained to do all the nnintcllcctual drudgery of mechan- 
ism. He wa« not opposed to machinery, and had no apprehension that 
it woald supersede skilled intellectual handicraft. He would employ 
machinery to do all ibe drudgery that degraded the workman Into a beast 
of burden. He would give him higher views of mathematics; he would 
show him that he was an hitellectual, thiuking being, with a soul for high 
and Immortal things. 

lUPBOTED NAILS. 

A French mechanician states that nails formed with two sloping edges may 
be driven Into thin wood without risk of splitting it, provided they are made 
to cat the wood across the grain. He recommends manufacturers to make 
nails of this hind In order to save carpenlem the trouble and loss of time 
Involved In using a gimlet or biad'Swl. 



We hnve recently examined a machine more complicated than a Blocking 
loom for the simple purpose of turning cloth bags (after they have been 
sewed or woven) the riglit side oull "Can it be," we asked the inventor, 
" that there is a demand for machinery for performing so trifling an opera- 
^on as this?" 

"0, yes," he said; "It takes as much lime to turn a bag as it does lo 
make It, at the present day. In onr neighborhood there are two largo colton 
manufactories devoted exclusively to making cloth for bags. In Ibe country 
there are probably three hundred bag manufacturers, employing tVom two lo 
fifty turners each, and one of these machines will-do the work of thirty hands. 
One of the iartre manufacturers In Ibis city told me that the machine, besides 
saving in wages, would enable himtoefiitet considerable economy in his rent, 
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fyom the inuill room occapled by the machine in comparUon witb all the 
bunds he now employs for turnln);." 

The macblue works in ihe moat accnrate, rapid, end beaalinil m&aner, bnt 
It would be dliflcult to give any clear Idea or lulngenlons mechaDism without 
diagnuuB. -~ Sc^e^t^fic American. 

IHPEOTKMENT IN GAS-BUBHEBS. 

A patent has heen refcntly taken ont in England for a gaa-hnrner of the 
following simple construction, designed to prevent the flickering of the light. 
It consists of a tabular cap of thin casl-iron or olber metal, having a wide 
Internal diameter, so as to fli by lis open lower end upon or over an existing 
bnmer. The top of the bamer is in the form ofasolidconvei end, through 
which a vertical ellt Is made to form the actual burner aperture for the gas, 
and produces a thtn, brood, flat flame. When such a tntiuter cap Is fitted 
npon or over an ordinary homer, the gas is received Into the reservoir of the 
tnhnlar cap, and It thence passea slowly off throogli the burner silt. The 
reservoir intervening bcrween the common burner beneath and the bomer 
■lit in the top of tho cap above, acts as a pressuTe-regulator, to prevent flick- 
ering and inordinate forcing of the gas, whilst the broad flame insune the 
production of a brilliant light. — Sctenlific Ajneriam. 
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ON PHTSICS AS A BRANCH Or THE SCIENCE OF UOITOK. 

The following are tlie chief points of a paper on the above subject, pre- 
sented to the British Associalion. 1800, hj J. S, Glennle ; 

The object or the author woe not to enter Into the fHill subject, bnt, by snb- 
mllllng It to disouaelon, to R^n the advantaf^ of criticism. He conceiTes 
atoms as mutually determinlDg centres of pressure, — that Is, more definitely, 
as centres of lines, the intensity and direction of which ore determined by the 
Intensity and direction of the lines from surrounding atoms. Thus, atoms 
are neither eonceived as particles of matter, acted on by extraneous forces 
of attraction and repulsion, nor as va^ae centres of force; and that pressure 
generally is conceived as measured by M. O. Motion Is not conceived as "a 
quality of matter, of which no further account can be given," but as the 
eJTect In any place of a difference of the polar pressures on a body In that 
plane. The principle to which the anlhor most constanily has to refer Is, 
that "tliB motion of a body la in the direction of least resistance; or, motion 
is the effect of, and proportional to, the difference of polar pressures. From 
thence, by a tralnjif mixed metaphysical and mathematical conceptions, to 
, deduce that gravity, the law of universal attraction, Is the mechanical con- 
aeqaenceof difference in the masses of a system, mutually connected by 
their lines of pressures and repelllnj;; and that thus the law of the laverea 
squares Is rather a mathematical than a physical law. 

OK THE NECESSITY TOR INCESSANT RECOEDINQ, AND FOR 81- 
HULTANEOUS OBSEBVATIONS IN DIFFERENT LOCAUTIES, TO 
INVIiSTIGATE: ATUOSFHERIC ELECTRICITC. 

The following is an abstract of a paper on the above subject presented to 
the British Association, Aberdeen, by ProfeESor W. Thompson: 

The necessity for incessaully recording the electric condition of the atmos- 
phere was illustrated by reference to observations recently made by the 
author in the island of Arran, by which it appeared that even nnder a cloud- 
less aky, without any sensible wind, the negative cleclriflcation of the surtice 
Of the earth, always found during severe weather, is constantly varying in 
d^ree. He had foimd it impossible, at any time, to leave the electrometer 
without losing remailiable features of the phenomenon. Beccaria, Frofes- 
Bor of Natuml Fhiloeopby in the University of Turin a centuiy ago, used to 
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retire to Garaegnawhen hia vacation commenced, and to make ineeBBsnt 
observations on atmoapheric eiectricity, nlghl and day, Bleeping in the room 
witli hia eleclromeler, in a lofty position, froro which he conld watch ihe elij 
ail round, limited by the Alpine range oo one side, and the great plain of 
Piedmont on the other. Dnlees relays of observers can be got to follow bia 
example, and to take advantage of the more accurate instmmente supplied 
by advanced electric science, a self-recording apparatus must be applied to 
provide the data required for obraining knowJedge in this moat interesting 
field of nature. The anlhor pointed out certain simple and easiiy-execnted 
modifl cations of working electromctorB, wliicli were on the table before him, 
to render them Belf-reconliag. He also explained a new coUecting appv 
ratua for atmospheric electricity, consisting of an ineolated vessel of watec, 
discliarging its contents in a Bne alrcom ftom a pointed tube. This stream 
carries away electricity as long as any exists on its surface, wlieie il breaks 
into drops. The immediate object of thia aiTangement is to maintain the 
whole insulated condnctor, includiiig the portion of the electrometer con- 
nected with it and the connecting wit«, in the condition of no absolote 
charge; that is to say, vrith as ranch poaitive electricity on one side of a 
neutral line as of negative on (he other. Hence the position of the discharg- 
ing nozzle must be such that the point where Ihe stream breaKs into drops is 
in what would be the neutral line of the condactor, if first peiftclJy dis- 
charged nnder temporary cover, and then exposed in its permanent open 
position, in which it will become Indactivcly electrified by the aerial electro- 
motive fbrce. If the insulation is maintained in perfection, the dropping will 
not be called on fbr any electrical elf^l, and sudden or slow atmospheric 
changes will all instantaneously and perfbctly induce their corresponding 
variations in Ihe condnctor, and give Uieir appropriate indications 10 the 
electrometer. The necessaiy Imperfection of the actual insulation, which 
tends to bring the neutral line downwards or inwards, or the contrary efifeeta 
of aerial convection, which, when the insulation is good, generally preponder- 
ate, and which, in some conditions of the atmosphere, especially during 
heavy wind and rain, are often very large, are corrected by the tendency of 
the dropping to maintain the neutral line in the one definite position. The 
otijects to be attained by simutlaneous observations in difi'erent localities 
alluded to were; 1. To fix the constant for any obscrvaiory, by which its 
observations are reduced to absolnte meaamB of electro-motive force per foot 
of air. a. To investigate the distrihution of electricity in (he air Itself— 
whether on visible clonds Or in clear air — by a species of electrical trigo- 
nometry, of which the general principles were slightly indicated. A port- 
able electrometer, adapted Ibr balloon and mountain oltservations, with a 
burning match, regulated by a spring ao as to give a cone of fire in the open 
air, in a definite position with refeicnce to the instrument, was exhiltited. 
It is easily carried, with or without the aid of a ahoulder-atrap, and can be 
used by the observer standing up, and simply holding the entire apparatus in 
his bands, withont a stand or rest of any kind. Its indications dialingnlah 
poaitive tram negative, and are reducible to absolute meafure on the spot. 
The author gave the icsntt of a determination which he had made, with 
the assistance of Mr, Joule, on the Links, a piece of level ground near the 
•ea, heaide the city of Aberdeen, 8 a.m. on Ihe preceding day ISeptember 
14), under a cloudless sky, and with a light northwest wind blowing, with 
the insulating stand of the collecting part of the apparatus buried in Ihe 
ground, and the electrometer removed to a distance of five or six yaids, and 
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connecled by a fine wire with the cotlecffng conducfor. Tha heisht of ihe 
match was tbree ftel shore tlie ground, and llie obitcrver at llie elctlrometer 
\a,y on the ground :□ render the eleelriial influetice of tils own body on the 
match insensible. The result showed a difference of potentials between the 
earth (negatiTe) and the sir (positive) a[ tbe mateb eqoal to that of one 
hundred and fifteen elements of Daniel's battery, and, therefore, at Ihat time 
and place, the aerial electto-motive forue per foot amomiCed to that of tlilrty- 
eigbt Daniel's cells. 



ON THE THEORY AND CONSTRDCIION OF LICBTNING-EODa. 

The theory of a thunder-clond and a conductor ought to be better under- 
stood in tills conntry than it ie, seeing that it lies almost in a nutshell. 
Li|;IilnirgobeyBonennTaryinglaw,— it uniformly follows the best continnona 
conduetor; but no conductor can be considered a good one nnleas it i» con- 
tinuous. NnmerouB evidencesof this have been afforded by broken or other- 
wise del^tive rods. A flash takes the rod and follows it to where the break 
exists, then finds Its ucxt best conductor witbln the bnlld<ng, immediately 
opposite the spot where it dlscoTet^ (ho break, crashes through thawall^. 
perhaps where the family ore Bitting, and deals death around it, finding ita 
way into the earth by tortuous channels, the stove-pipe, the gai>-p<pe, or, in 
their absence, by shatlerln); the wood-work and plastertni;. Defective rods 
of any kind are mere traps to Iwing lightning into a house, instead of keep- 
ing it oat. They are the most dangerous fixture a man can have about him; 
and thoufih numerous crudely written paragraphs are constantly afloat of 
houses being damaged, though provided with rods, yet it may be assumed 
as absolutely certain that in every such instance the rod has been miserably 
out of order, or put up meanly and cheaply by direction of a penurious 
owner, or by an Ignorant and incompetent peddler. The principle of protec- 
tion developed by Franklin remains sound; and all that is needed to secure 
perfect Immunity (Vom danger is a Btrict adherence to what we know It 
demands as the condition of safety. When the usual term for thunder-storms 
Is coming on, every careful householder should have his lightning rods ex- 
amined, and, if found defective, put In perfect order. The joints should be 
seen to be close and tight, for continuity Is Indispensable to sal^ty. If tha 
winter's storm has bent that part which proj&ts above the roof, It should be 
taken down and straightened. See, also, that tbe lower section which goes 
into the ground has not rusted olT, as la otten tbe case. And this thorough 
examination should be made every year. 

Thunder-clouds are charged with different degrees of intensity, some 
heavily, some lightly. Some sweep over the earth at a greater altitude 
than others. Those which hang low discharge their contents, whether of 
water or electricity, with the greatest enen^y. All out thundcr-etorms, with 
few exceptions, come up from the northweat. Hence the conductors should 
be erected at those points of tbe building with which the cloud will lirst 
come In contact. 'This is necessary, l>ecanse every thunder-cloud is sur- 
rounded by an electric atmosphere, which precedes the cloud itself. This may 
be cBBily verified by placing the knuckle to the conductor as the .cloud ap- 
proaches. Sparks will frequently t?e drawn from it while the thunder yet 
rolls In the distance, showing thai the electrical haze has already enveloped 
the building, and that the rod is silently conducting the fluid into the eartb. 
The rod Is already performing its functions with the mere electrical atmo% 
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phcre, jnst m It wonld seek to do IT assailed bj an eTptoelon fVom Ibe rlond. 
BqI tlinusands of rods have been put np by the peddlers In direct violatloo 
of this rnlo, eien when the prominent points of tlie bulldlne were in (he 
proper quarter. The gBble-ends of bums moj*t remote from llie approaching 
cloud are selected hy them as froquently as the proper end. Persons of the 
highcBl pretensions In their business of making condactors are constantly 
committing Ihia grievous error. It cannot be loo speedily and ReneraHy 
corrected. Some five yean ajro a young woman was pichinjt eberri*a in 8 
tree which stood near her father's house, in Warren County, Sew Jersey. A. 
cloud was seen to be approai:liing, though at a great distance. But it was 
Bnrroanded and preceded by a highly excited electrical atmosphere. There 
was no rain, at the cloud was a groat way off. Yet persons In the neighbor- 
hood saw a flash traverse the olr in an almost horizontal line, and shatter the 
tree in which the girt was seated, and she was killed. This was an unusual 
occurrence; and yet a similar disrhorgo has been seen to leave a cloud and 
traverse a great distance, until it reached a stream of rareHed air, sent up 
from a bam bat recently filled with new bay. It followed this streom as a 
choice conductor, stniclt, and destroyed the barn. 

This presence of ati electrical almoaphcro has sometimes exhibited the 
most remarkable phenomena. The great lightning Worm of June, 18J8, was 
especially productive of them. Mr. Cooper's rolling-mill at Trenton, N. J., 
seemed to be charged in every part wiih electricity. Though that storm 
extended over a snrface of seven hundred miles, yet no place witnessed a 
more singular ditiplay of Its mt)(hly energies than Trenton. Tho lightning 
struck the earth there repeatedly. A workman ai tije rolling-mill attempted 
to lower tlie iron.damper, wiiich was connected with iron chains, but he no 
sooner laid his hand on the latter than he received a shock which prostrated 
him. A second workman repeated the attempt, and was in turn knocked 
down, while the third also received a severe shock. A fireman attempted to 
stir the melted iron in the furnace, but the instant his iron-stlrrer toached the 
Huid metal he received a violent shock. Other similar facts occurred, show- 
ing that the whole atmosphere was charged with electricity (0 an extraor- 
dinary extent, and that chains, bars, furnaces, and even the melted metal, 
were silently acting as conductors between the cloud and the earth, giving 
out neither shock nor spark unless touched by the unconscious workman. 
The masses of metal which surrounded the three hundred hands employed 
in the mill were so many potent protectors. But the same precautions should 
he used to guard against the electrical atmosphere which Invariably precedes 
and surrounds a thunder-cloud, as against the cloud Itself. 

The true position in which the rods should be affixed having been ascei^ 
tained as mentioned above, the next Important question is as to the quantity 
of h-on to be need. A wire one^quaner inch Ihii^ will effectaally protect any 
building, providing there be a point of stiff metal setup ou every prominent 
part, with as many ontleu into the ground as there ara points in the air, the 
whole being connected by cross wires extending over the building. Galvan- 
ized wh« is preftrable to all others, as it is not liable to oxidation. Tho 
greater the quantity of iron, and the more numerous the outlets, tlie greater 
the safety. This Is In accordance with Franklin's directions, except that the 
quantity of iron Is increased. A large building should have some hundreds 
of feet of rod, and any building whatever should have not less than two 
points and two outlets. There is a good reason for this apparent profusion 
iron. Explosions of electricity vaiy In intensity, some l>eing very feebly 
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while others nre of awful power. No certain caltMilntlon can be made aa to 
whether rhe coming shock will be lifilit or heavj-; henoe ft is prudent to 
gnani against the latter, as in dolnj{ so we elfectuall; disarm the former. A 
light shock will be carried off by a, single rod without Injury; but the dis- 
charging power of such a rod being nnlform with Its receiving power, because 
of its single ODtlet, an explosion on its point may occnr, charged with so pro- 
digious a volume of electricity that the capacity of the rod i> not great enough 
to cany It ulf. Herein ilea the great danger of an insnfflclent conductor. 
The dlBcharglng power being flued and limited, any excess of electricity will 
leave the conductor, Sy off into the house In search of another, whether it 
be the stove-pipe or the hnman body, and do Its deadly work. Innamerable 
caaea where such results have followed an excessive discharge On a conduc- 
tor having a single outlet lo the earth are od record. Accounts are often 
published of injury to buildings, though protected by condnctora ; bat 
careful examination into the facta of the case has invariably shown that, 
though the conductor was free from defect, its capacity was too small to 
break up and carry off a heavy shock. It follows, then, that the discharging 
power of a condactor mnst be equal to its receiving power; that a building 
should be armed with points on ail its prominent projections, because no cal- 
culatioDS can be made on whl<;h prominence the shock may fail ; that these 
receiving points should have numerous dlscliarging points descending to 
moisture In the earth, and that the whole sbonld be connected by wires in 
eeieral directions across the roof, so that whichever point may happen to 
receive the shock will be aided by the entire network of metal lo instantly 
mitigating lis intensity by distributing it over a large surface, and passing it 
off by numerous outlets. The fluid concentrated In the shock had been pre- 
viously distributed over the surface of an immense body of clouds. How 
nnteasonable It is to expect a single discharging point to pass off the voiDme 
of declricity accumulated in so great a tiody of vapor. It Is for these reasons 
that the cheap conductors are found so often mere traps, bringing the dan- 
gerous clement into a building, Instead of leading It away. 

It is a mtstahe, as well as a oseiesB expense, lo pnt op glass Insulators to 
prevent the lightning (h>m leaving the rod and passing into the house. No 
flash will quit a properly- conslmcted rod, because lighinlng never avoids a 
good conducting medium to follow a bad one. Hence, the rod being con- 
tinuous and the staple not so, iron staples are entirely sat^. An explosion 
will shutter glass ones into fragments, and the sleet and Ice of vrinler will as 
certainly destroy them. As few thunderclouds pass over without discharg- 
ing their watery contents, the glass insulators become wet, and while in that 
condition are as good conductors aa the iron staples. An immense amount 
' of humbug has been propagated among tlie people by ignorant peddlers, 
engaged in selling roda, on the necessity of glass insulators. They have 
introduced and sold them as indispensable to protection, either through 
entire Ignorance of their wortblessnesa, or to enhance the profit on their 
wares. So also, with respect to gold or platinum points, costing several 
dollars each. These ecrve no other purpose but to prevent oxidation. But 
the point of a lightning-rod rarely or never oxidates. Its exposure to the 
air causes it to dry rapidly. If galvanized Iron be used, as recommended for 
the wire, it will stand for centuries uninjured. The great object Is lo make 
every prominent part of the building bristle with points, and lo supply them 
with an abundance of outlets to the earth, giving to the whole rod a dis- 
charging power proportioned lo, or even grfi^tei" t***". '•* receiving power. 
— Sea ronfc Tribaae. 
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WAT'S NEW ELECTRIC LIGHT. 



for obtniring an electric light, originated hj 
le appllcntlon of the current of a Toltsic bat- 
globe of the alze of an orange, whence it flows through a very minute oritlce 
In the form of a tb)n metallic thread, not larf^nhan a very small needle, to a 
little cup bcloir. From this cup it falls Into a baiiin, to be again reelored tf 
the(;lobe or reitervoir aboie. Dnrlnc its passage t)vm the globe to the cup It 
cornea i^ilo contact with the wires of the battery, and a vivid light is pro- 
duced, ceaeing whenever the contact is interrupted. The continuance of the 
liglit Is regulated by a piece of clock-work macbineti, carrying a revolving 
disc, the face of which is covered with numerons holes, with pins to fit in as 
mny be required. In front of tho disc are two sraal! cylinders, with pistons 
and arms allached. As the disc revolves, the pins in its face lid the pistons 
in the cylinders and cut off tho conncolion between the battery and the 
lil^htlng apparatus, producing flashes of light of any duration that may be 
required. 
A nocturnal excursion was lately made fVom the lalo of Wight, to lest the 
~ efficiency of this light. The simple machinery was hoisted to the mast- 
bend, and there soon shone out upon the surroundius land and water a light 
almost unnaturally brilliant. Oabome, the country-seat of the Qneen, with 
Its grovefl. and gardens, and walks, waa rendered in every part distinctly 
visible. When at some distance out, it was found necessary to send a boat 
to the shore, and a little yawl pursued its way along a track of light, whicb 
made it easily seen fVom both the ship and the land. The saccess of the 
experiment was complete, and the lar)^ numbers who witnessed it pro- 
nounced Professor Way's invention fttr superior to any electric light hitherto 
IntrodDced. 

GASSIOT'a IMPROVEMENT IN THE ELECTRIC LIGHT. 

It has long been known that, under certain c 
discharge from a voltaic battery can be made to 
across air In the form of an intensely luminous, but, at the same time. 
Intensely hot spark. If this discharge is made to pass through a glass tube, 
by means of platinum wires sealed into the estremilies, — the air having 
previously been exhausted from it by means of an air-pump, — the discharge 
assumes an entirely different aspecl. Inslead of appearing in the form of 
disconnected sparks, the electric fluid traverses it like a coutinnous slream 
of nebulous li^ht, filling the tube with a beautiful phosphorescent glow, 
whilst the heat almost disappears ; on this account it wot until very recently 
considered that electricity passed through a vacuum. Recent researches 
bare, however, shown that a vacuum really is a non-conductor to the passage 
of the electric fluid, and that the phenomenon of conducilon apparent in the 
" vncuum tube" was really due to the great conducting power possessed by 
a highly rarefied gas. As soon as this was known, it became a matter of 
great interest to electricians to ascertain the various effects which would be 
produced by having the tube filled with various sorts of gases, and also 
what difi'erence was caused by alterations in the size and shape of the 
vacuum tubes employed. 

The Butiject was especially Investigated by Mr. Gasslot, the well-knowa 
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Eogllali pbrsiclst, and the result or his researchca has been Itie dlseoyerj of 
a ready and simple meand of applying the electric dlsrhorge from (he induc- 
tion coil to the parposes of illumination. A carhonir acid vacuum tube 
(that ifl, a lube filled with cavbonie add, which is then exhausted from it bj 
meaoa o( an air-pump, until Ibcro b only the most InSniteeimal trace of 
gas remalninK), having an internal diameter of aboat one-sixteenlh of an 
Inch, Is woand in the form of a flattened spiral; lo the ends of the lube are 
attached two wider tuties into which plallnam wires are sealed; thejr are 
Inclosed In a wooden case, so as to permit only the spiral to be exposed. 
When the discharge tVom a BuhmkoHTs indoction apparatus Is pusiied 
through the vacuum tube, the spiral Incomes intensely luminous, exhibiting 
a brilliant while light. H. Gassiot, who exhibited the instrument in actfon 
at a recent meeting of the Boyal Society, caused the discharge to pass 
throuifh two miles of copper wire, showing thai It would be applicable to 
illumination at a distance. The results were brilliant in Iho exlremei and 
it was conQdently predicted that the new device would shortly constituCa 
one of the most uaeM and popular forms of the elc«tric light. 

OH THE DSE OF T£1E ELECTKIC LldHT FOB LltiHTHOCSE ILLCHI- 

N ATI OS. 

The fbllowing ia an abstract of a lenuie on the above subject by Professor 
Faisday, recenOy delivered before the Royal Insritntion, London: 

The. use of light to guide the mariner as he approaches land, or passes 
through intricate channels, has, with the advance of sociely and its ever in- 
creasing mterests, caused surb a ncccsaiiy for means more and more perfect, 
aa to- lax lo the utmost the powers l)olh of the philosopher and the practical 
man, in the development of the principles concerned, and their effleieat 
application. Formerly the means were simple enough ; and if the light of a 
lantern or torch was not sufficient to point out a position, a Bte had to be 
made in its place. A^ the syslem became developed, it soon appeared that 
power could be obtained, not merely by increasing the light, but by directing 
the issuing rays; and this was, in many cases, a more powerftil and useful 
meuu than enlarging the combustion, leading to the diminnlion of ths 
volume of the Ibrmer, with, at the same time, an Increase in its intensity. 
Direction was obtiuned, either by the nso of lenses dependent altogether upon 
refraction, or of reflectors dependent upon melaDic reflection; and some an- 
cient specimens of both were shown. In modem times the principle of 
tolftl refleclion has also been employed, which involves the use of glass, and 
depends both upon reftuclion and reflection. In all these appliances much 
light is losL If metal be used for reflection, a certain proponion is ab- 
sorbed by Ibo face of the metal; if ghtss be used for refraction, light is 
lost at all the surikces where tike ray passes between the air and the glass; 
and ^so in some degiee by absorption in the body of the glass itself. There 
is, of course, no power of actually increasing (he whole amount of light, by 
any optica] arrangement associated with it. 

The light which issues forth into space must have a certain amount of 
divergence. The divergence in the vertical direction must be enough to cover 
the sea fh>m the horizon to witliin a certain moderate distance from the 
shore, so that all ships within thht distance may have a view of thci( lumi- 
nous guide. If it have loss, it may escape observation where it ought to be 
seen; if it have more, light is thrown away which ought to be directed within 
10 
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the uacM degree of (liTcrsencc ; or if the horizontal divergence be conaidcnjd, 
it may be neccssar}' go to ronstrnct tbo Optical apgiaralus, that the light 
witliin an angle of sixty or forty-five degrees shall be compressed into ft 
beam diverging only fifteen degrees, that it may give In the distance a bright 
flash baring a certain dnratlon instead of a eontinnoDB ligbt; or imo one 
diverging only five or six degrees, whiih, thonyh of the shorter duration, has 
greatly increased intensity and penetrating power in haiy weather. The 
amonnt of divergence depends in a large degree upon the bulk of the soarce 
of light, and cannot he made lesa than a certain amonnt, ndtb a flame of a 
given size. If the flame of an argand lamp, seven-eighths of an inch wids 
and one and a half inches bigh, be placed in the focus of an ordinary Trinity 
House paralwlic reflector, it will supply a lieam having aboat fifteen degrcea 
divergence. If we wish to increase the etTect of brightness, we cannot prop- 
erly do it by enlarging the lamp flame; for tboagh lamps are maite for the 
dioptric arrangement of Fresnel, which have as many as four wicks, flames 
three and a half inches wide, and bnm lite intense flimaces, yet if one be 
put into the himp place of the reflector retferred to, its effect woald chiefly be 
to give abeam of wider divergence; and if, to correct this, the reflector were 
made with a greater tbcal distance, then it innat he altogether of a much 
larger size. The same general result occurs with the dioptric apparatus; and 
here, where the (bur-wicked lamps are used, they ore placed at times nearly 
forty inches distant IVom the lens, occasioning the necessity of a very large, 
though very fine, glass apparatus. 

On the other hand, if the light could be compressed, the necessily for such 
large apparatus would cease, and it might lie reduced from the siie of a room 
to the size of a hat; and here it is that we seek in the eleetric spark, and such 
like concentrated sources of light, (br aid in illumination. It is very true 
that by adding lamp to lamp, each with its reflector upon one face or direc- 
tion, power can be gained; and in some of the revolving lights ten lamps and 
leflectoTS unite to give the required flash. Bnt then not more than three of 
these t^ces can Ite placed in the whole circle; Mid if a fixed light be required 
in all directions round the lighthouse, nothing better has been yet estab- 
lished than the fonr-wicked Fresnel tamp in the centre of its dioptric and 
catodioptrio apparatus. Now the electric light can be raised np easily to an 
equality with the oil lamp, and if then substituted for the latter, will give all 
the effect of the latter; or, by expenditure of money, it can be raised to a five 
or tenfold power, or mora, and will then give five or ten-fold eflfect. This can 
be done not merely without increase of the volume of the Ught, but whilst 
the light shall have a volnme scarcely the two-thousandth pan of that of 
the oil flame. Hence the extraordinary assistance we may expect to obtain 
of diminiabing (he size of the optical apparatus and pert^ting that part 
of it. 

Many compressed intense lights have been submitted to the Trinity House; 
and that corporation haa sliown its great desire to advance all such objects, 
and improve the lighting of the coast, by spending, upon varioua occasions, 
much money and much time for this end. It is manifest that the use of a 
lighthouse must he never-ftiling, its service ever sate; and that the latter 
cannot be interfered with by the introduction of any plan, or proposition, or 
apparatus, which has not been developed. to the fullest possible extent, as to 
the amount of light produced, tlie expense of such light, the wear and tear 
of the apparatos employed, the steadiness of the light fbr sixteen honre, its 
liability to extinction, the amoont of necessary night care, the ntmiber of 
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sttesdanU, tlbe natnre or probablo acddcnts, Its Sbieas for scdoded places, 
and other contiagent circunistances, vrhicli caa aswell be ascertained out of a 
lightbonse be in it. The electric spark whitli bos been placed in the South 
Foreland High Light, by Prol^Bsor Holmes, to do duty for the six winter 
months, bad to go thiongb all this preparatory education before it could be 
allowed this practical trial. It is not obtained fVom iViclional electricity, or 
fhim voltaic electricity, bat from magnetic action. The tint spark — and 
even magnetic electricity as a whole — was obtained tweoty-eight years ago. 
(Faraday, PhUotopliicai Traraactimn, 183i, p. 32.) If an iron core be sur- 
loonded by wire, and Chen moved in the ligbt direction near the poles of a 
magnet, a current of electricity passes, or tends to pass, through it. Many 
powertW raaguets ate Iherctbre arrftogcd on a wlicel, tliat they may bo assi>- 
dated veiy near to another wheel, on which are fixed many hdioes with their 
cores like that described. Again: A third wheel tonsists of magnets ar. 
ranged like (he first; next Co (his is another wheel of the heDces, and next to 
this aj^ain a fifth wheel carrying magnets. AU the ma^ec wheels are (ixcd 
to one axle, and all the heli^i wheels are held immovable in their place. The 
wires of the heiifes are conjoined and connected with a commntator, which, 
as the magnet wheels are moved round, gathers the varions electric currcnCs 
produced in the h^hces, and sends them up through two insulated wires in 
one comi^on stream of electricity into the lighthonse tantcm. So it will be 
seen that nothing more is requited to produce the electricity than to revolve 
the magnet wheels. There ate two magneto^electric machines ai the South 
Foreland, each being put in motion by a two-horse power steam-engine; and, 
excepting wear and tear, the whole consumption of material to prodace the 
liglit is the coke and water required to raise steam for the en^nes and car- 
bon points for Che lamp in tbe lantern. The lamp is a delicate arrangement 
of machinery, holding the two carbons between which the electric light 
exists, and regulating their adjustment; so that whilst they gradually con- 
sume away, the place of the light shall not be altered. The electric wires 
end in the two bars of a small railway, and upon these (he lamp stands. 
When tbe carbons of a lamp are nearly gone, that lamp is lifted olT and - 
another instantly pushed Into its place. The machines and lamp have done 
their duly daring the past sis months in a real and practical manner. The 
light has never gone out through any deficiency or cause. in the engine and 
machine house, and when it has become estinj^iished in the lantern, a single 
touch of the keeper's hand has set it shining as bright as ever. The light 
ghooe up and down the Channel, and across into France, with a power 1^ 
sm'paBsing that of any other fixed light within sight or anywhere existent. 

To show tbe necessity fbr an intense Ught in lighthouse illumination. Dr. 
I'aRtday reminded hla audience of tbe dark shadow thrown by the steam js- 
BHing from a railway k>eomolive on a sunshiny day; and, having cast a con- 
centrated light tix>m the electric lamp upon a screen, he showed how instan- 
taneously it was darkened by an artificial cloud made of high pressure steam, 
and which might be taken as an Illustration of the effect of the sea fogs and 
mists so common near the coast. 

ELECTRIC LIGHT TELEGKAFH. 

Mr. Caselli purposes to employ the electric Ught for telegraphic purposes 
during war. or in situations thac do not admit of the usual communication 
by wire., Signals like those of Morse would be represented by two lengths 
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of light, one long and the other short, and by tclipfles of three lengths or 
durations. Ho proposes to obtain the Iii,'ht either from aUkinscii hiillery of 
fitly elements, or from a mai^eto-elcelrlful machine, and civea a prefisreuca 
to tlie latter, as the charcoal points are equally consnmed, which is of conse- 
quence when a Icna Is employed to concentrate tba rays. 

VELOCITY OF ELECTBICrTT. 

M. M. Goillernin and Bumouf, of FranPe, have recently institnled an ex- 
tenslve Eeriesof cxporiraentB on the transmission of electricity by tclejrrHphic 
wires, with a view of dlacoverlnf; some law which frovems Its transmission. 
They conclude from their rtsearches that the electric fluid is not propagaled 
]lko the waves or andalations of light, and that It has not a constant and 
nnlform velocity. They find it necessary to ft.U back upon the idea of Ohm, 
expressed in 1^7, that electricity la propaffnted through wires, in virtue of 
the same kind of laws which tavern the propagation of heat in a metallic 
bar. To determine experimentally which of these two opinions ought to 
prevail, — that Is, whether elcctrldty is propagated with a constant an<l uni- 
form velocity, or whether it is transmitted like heat, — (he authors disposed 
an apparatna, showing the intensity of the electric corront in a certain point 
of a conducting wire, at diffbretit instants of its propagation. The first or 
the second opinion would then be justified, according as the current acquired 
SHddenly in this point its definite intensity, or arrived at this Intensity grad- 
nally. The authors found (bat the current at the point in question began 
with a very feeble intensity (tbe galvanometer marklnsj (f 50'), which aug- 
mented gradually, and soon attained a maximum, which it did not surpass, 
however long the contact of the pile with the conducting wire was continued. 
This maximum or permanent state was obtained in 01)24 of a second of time 
(the galvanometer then marking 19° aW), In four lines of different lengths. 
The experiments were made during very fine weather, fKim 10 to 13 o'clock 
at night, from the 4th to the 6th of October, 1S50, on a telegraph circuit of 
104 leagues in length, passing from Nancy to SlraslMurg, Mulhouse and 
Tesnl, bock to Nancy. 

AHALTSIS OF IKDUCTIOM SrABKS. 

M. Moncel. of Franco, afflrma. as the result of his experiments, that the 
Induced spart Is not homogeneous, but consists of the original discharge, 
and of a secondary dlsehar{^ through a luminous atmosphere, which is 
generated hy ibc heating and rarafieation of the adjacent air. He also states 
that the discharge through this Inminoua atmosphere exhiliitB the most 
Striking calorific effects; while the original dischai^ possesses the prepcr- 
ties of ftictlonal electricity. By employing a microscope to examine (ha 
Induction spark, he satisfied himself that (he luminous atmosphere was only 
a miniature representation of the induction light seen in a vacuum; con- 
tinuing his investigations, he succeeded In detecting in the luminous atmos- 
phere which accompanies tbe spark when the discharge takes place in 
common air, the stratifications which are so remarkable in the hydrogen 
vacuum. In this experiment he caused the dls<'har{!;o to travci-sc the fiame 
of a wax candle, when the light of the negative polo, instead Of being blue, 
as in (he hydrogen vacuum, was a brilliant white, owing to ihe presence of 
cartranaceous particles. When one of the rheophores is plunged Into water, 
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ftnd the diacbarge tahen through the fluid, eome cnrloas effects take place, 
moditlcd according to which pole is immersed, but ia each case the luminous 
atmosphere exhibits ainKular coiruBCationa. Vihen the rheophorea are sepa- 
rated, EQ that the direct discharge cannot tahe place, the effeute of the 
luminous atmosphere are still more conspicuous. 

ELECTEICAL ACTION OF THE TOEPEDO. 

From the results of some cspcrimenls recently puhlisheit bj- M. Mattencel, 
wo learn that the electro-motive power of the organ of Iho torpedo exists 
independently of the immediate action of the nervous system. If a section 
of the electric orHian of the torpedo which has boea dead forty-eight hours, 
or 1 f the torpedo be exposed for the lame number of hours to the action of 
tho open air, or left for twenty-four hours in a fVIgoriSc mixture, where it 
may have hiuilened or become frozen, or if tupt duriug the latter period in 
water at a temperature (torn 104° to 15S', be made to communicate with a 
galvanometer, a great deviation will be produced. If tlit torpedo be killed 
wllh tho poison curare or woorali, it will present the same electro motiie 
power as if iC had died aaturally. Ia its operations as a iiervenll<vhart!mg 
battery, its electro-motive power is considerably increased under stimulated 
action. When the nerves of the ort^ans have been several times cxclied in 
.BDceesslon, that power for which the torpedo is so remarkable is greatly 
increased, and will produce a greater number of dlschai^a than it would in 
Its normal condition. For instance: — Let two pieces of equal dimenbions, 
each containing a strong nervons filament, bo prepared of one of the organs 
of a torpedo; let them be placed on a piece of gutta-percha, with the two 
nerves opposite to each other, and sitaated perpendicularly (o the prisms of 
a thermo-electric apparatus; on closing the circuit of the galvanometer, a 
smatl differential current becomes apparent, but soon disappears. Then If 
the nerve of a salvanoscopic frog be placed upon each organ, and the circuit 
ho broken nnder a mercary batb while tbo nerve of one of the pieces ta 
being Irritated with the points of a fine pair of scissors, the frog then in 
contact with that piece will exhibit violent convulsions. When after Ihls 
tho nerve Is left at rest, and the circuit of tho galvanometer again closed, a 
strong deviation, which lasts a long time, is perceived In the direction of the 
excited organ. Tho electro-motive power of the organ of a torpedo is not 
Influenced by the nature of any gaseous medium in which It ma; be left 
for twenty-four hours. This is proved b/ comparing, in opposition to each 
other, two pieces preserved In different gases, such as hydrogen, oxygen, 
carbonic acid, and atmospheric air more or loss rarefied; when it will appear 
that there is no constant difference between the electro-motive powers of the 
two pieces. 

WEAVING BY ELECTRO-MAGNETISM. 

In the improvement of the old weaving machine, effected hy Jacquard, 
under the encour^:ement of the first Napoleon, the pattern of the design was 
pricked on large perforated cards, which went in an endless chain round a 
roller In the centre of the loom. All the threads of the warp were connected 
with hatH in the upper part of the loom, and these, by a movement of the 
weaver's trefldle, were pushed against the perforated cards. Those which 
faced the pattern holes, and theroforo corresponded with them, remained 
there, and so, when the lover was lowered, held up the threads which ought 
10* 
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to Jiave been ndsed, and allowed tlio shntllo to weave in the wed or pattern 
between. 

This laacbine wos an immense improrement on the old aiTalr ; yet, thongh 
always continuing the best, it had its own peculiar drawbacks. Thus, a pot- 
tem for a damafili cnrlain or tablecloth, of a rich or elaborate design, we will 
Biij, required from twenty thousand to twenly-tlve thousand cards. To pro- 
duce these oecupied men tmra (wo to four, sis, or even eiglit months, ac- 
cording 10 the greater or loss inlricary of the design, and cost from six hun- 
dred to nine hundred dollars. As a matter of course, therefore, designs were 
made as simple and plain as possible, were not often changed, and nerer 
until the trade would no longer take them. 

M, BonelU at once sets aside all this by the nao of electricity. The little 
bobbins or bar^ which bold up the threads of the warp in the Jacqoard loom 
be mahes into electro-magnets in the usual way. The desi^ is painted on a 
Bbeet of tinibil, with the portions not used in the pattern covered with a non- 
conducting varnish. The pattern passes slowly over a roller itnder an im- 
mense nimibcr of brass teeth, communicating by fine insulated wires with 
the bobbins, the pattern of course being in connection with one pole of the 
battery, and the bobbins, or ma^cts, with the other. Thus, as the tinfoil 
slowly moves rotmd, the parts which are not to be worited, being covered 
n-ilh a non-condnctjng varnish, transmit no carrcnt through the brass teeth 
to the bobbins. The jmttem, or exposed portion of the tinlbll, on the con- 
trary, does so, and transforms the bobbins into electro-roagneta, which attract 
and bold Ibe bars opposite their points attached to the threads of the warp, 
and these bars being thns held np for an instant, of course raise the 
tbi«ads of the warp below, and allow the shattle to weave in a particular 
pattern. 

. This is merely a very rough and general outline of the old and new plana. 
The latter, however, is tai too Important to be thns diapoaed of in a few 
words. What we have already said will, nevertheless, assist onr readers to 
comprehend Ihe details of this most valuable improvement. Tlie electric 
loom, as it ia termed, was invented in 1854, by the Chevalier Bonelli, of 
Milan, and director of the Sardinian telegraphs. The first machine, con- 
Btruoted at Tnrin, was afterwards modified byM. Hipp, at Berne; and though 
it demonstrated the possibility of weaving by means of elcctro-magnelisin, 
it nevertheless left much to be desired with respect to the saccess of its prac- 
tical application. It was not nntil 1859 that sDCcess in perfecting the ma- 
chinery, and in rendering it available for either hand or power-loom weaving, 
was attuned. To ftilly appruciale aJI the advanta^B which this application 
of electricity to the manufacture of woven material roust produce, it is neces- 
sary always to keep in mind the long and cosily operations which, as we 
have said, are now incurred before commencing weaving in one or two 

Firstly, then, in weaving by the old machine, we must remember the design 
It drawn on paper divided into a multitude of litUa squares, Ihe horizontal 
series representing the weft, or pattern ; the cross, or short series, the warp, 
or substance of the material woven. Secondly, the design must be "read;" 
that is, the punches of the stamping machine, which are equal In number to 
the small squares of the pattern, most be arranged so as to perfbmte the 
cards, which, as we have shown, ibrm the basis of the present Jacquard 
system. Each of these operations most be repeated as many times as there 
are horiionial linea in the design, — which merely represents one thread of 
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the weft,— as there mnal be as manymrds as there are wefts or cross-threads 
in a pattern. Lastly, all the cards must be sewn together in the order of 
tbeir sueeeasion. We have ahready shown how in the "Jaeqaard" these 
pieceed cards act OQ tho pins of the loom, and determine the raising of the 
threads of the warp or basis of the material beneath, M. Bonelli'a looms 
insfantly accompUsh all this worit we lia\'e been describing, with an exactl- 
tnde that coald never be obtained (Vom " the cards," which, as our readers 
will easily nnderstand, were almost incapable of producing a very complex 
pattern. It is by passing the thread of the weft over or under the thread of 
the warp that the design, either in one or many colors, is prodacod. The 
design in M. Bonelli's plan is traced on a sheet of tinfoil, the pattern lemaiii- 
ing in bright metal, while all the rest is painted orer with a non-eoniluetini; 
vamisb. The metal pattern thus becomes the eonductor of the electricity; 
the Tarnished portions do not. This tbin sheet of tinfoil is placed on a roller, 
which revolves it by very slow degrees, wilh a uniform movement, nnder a 
inetalljc comb. This comb contains teeth equal in number to the pins of a 
Jacquard loom, — ftwm four hundred to six bnndred, — each of which is 
most carefully insulated ftwm the next, and each connected by a fine vrire 
witb a small electro-magnet or bobbin. A wire IVom a small Bunson pile is 
connected with this comb and electro-magnets, the other wire with (he tinfoil 
deaijni. When by the ordinary movement of the Jacqoard loom, effected by 
the foot of the workman pressing the treadles, the loom moves, the melflllic 
comb lowers itself, and comes in contact with the tinfoil sheet of the design. 
The teeth of the comb touching on the varnished portions, of course, stop the 
passive of an electric current to the bars wiih which they communicate, and 
which, tn fiict, therefore remain mere bobbins. All those, on the contrary, 
which touch the metatUc parts of the sheet — the design, in fact — allow the 
current to pass to the electro-magnets, which instantly become active, and 
capable of attracting little horizontal bars of iron, which are arranged with 
their points towards the magnets in a ftame common to them all. Those 
tnagnets, therefore, which are active, at once attract and retain the bars as tho 
ftame, all by a simple movement, in a second, moves a little back and lowers, 
and thus the threads of the warp below, which are attached to eroebel- 
seedles banging on to the ma^etized bars, are raised, and the shuttle with 
the weft of the pattern-thread passes in between them. 

There is a little mechanical contrivance employed to give solidity lo tie 
arrangement of the bars, — a solidity which is necessary, as the magnetized 
bars have- to act upon the needles of the loom, and keep them and their 
threads suspended. Such are the chief iteatures of this electro-magnetic 
weaving machine, which, apart flum its scienrific merits, contains, in addi- 
tion, some most admirable mechanical contrivances. Such, for instance, is 
the ingenious means by which (he design-sheet moves vrith a speed variable 
at will, and cither bafkwards or forwards, and the addition of a little brush 
to clean the comb. This last, ai each motion of the loom, sweeps across all 
Its teeth, to prevent the injurious action of the dnst, which, falling upon ihe 
Burfoce, would soon interfere with the action of Ihe electric fluid. The loom 
which we have now described is only applicable to stuflS of two colors ; that 
is to say, of one color upon one general ground. But a loom capable of 
weaving stoflS of six, eight, or ten colors, only dllfers by the addition of 
a most simple piece of mechanism, thus: Each of the diftferent colors is 
insulated fVom tbe other, and along them, on the pattern, the pole of the bat- 
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tery slowly passes >s the weaver works the machine witb his &et, tranBmit- 
fing the cnrrcnt to each color in the order in which thoy occur. 

Tbas, or eourse, tbe carrunt is sent through the comb to the electro-mag- 
nets, which ralsB the thread of the warp below, where the weaver tiaa his 
color-shuttles Drraujled In the order In which they are to bt: uBc<l,aiiil Itirowe 
them In accordlnjily. So the loom just as easily, and on the same principle, 
transmits tbe pnttem to n stuff of twelve colors as to that of only two. It 
is In this that the wearing by eleclriclty displays its superiority over the pre- 
sent system, according to which, for example, if a maledal is to be worked 
in sixcoiore.it is necessary by the Jftcquard loom to employ six times more 
cards than for a similar design of one color. The advanlages, therefore, 
which oufht to result from the introduction of Che electro-magnetic loom in 
the manufacture of all our patterned fabrics are sufficiently apparent. A 
new method, which does away with all the operations necessary to the pre- 
paration of the cards, must, of course, produce an all-important saving of 
both time and money npon the present system of manufacture. Hut there 
are other and not unimportant advantages, such, for Instance, as permiltinK 
all manufacturers to try the effect of new patterns without going throngh 
the long and costly process of preparing cards. He can aacenain in a few 
hours the effect of any design, and prepare a series of specimens (br the 
approbation of the trade before commencing upon a single yard of stuff. In 
short, whatever can be done by printing, lithographing, or engraving, can be 
thus stamped on Unfbll, and reproduced In colored silks, according to the 
colors of the original, with aJl the fidelity of an electrotype. 

By this means, at a trifling cost, families can trave special designs, such as 
crests and initials, for carpeting', cnrtains, fumitpre covers, etc., at a week's 
notice. In this loom also the workman is enabled, witb tbe greatest facility, 
to effect a reduction of the design, by means of varying the speed of the 
cylinder on which the pattern Is phtced, Withont alteration, or without 
touchlngthedeslgn, It can with equal facllily make sluffij more or (ess strong 
or more or less light, by changing the number of the threads of the weft, and 
by regulating, in accordance wiili that change, the speed of the cylinder on 
which the pattern revolves. Of course, any required additional effect can be 
made, or any part omitted tVom tbe design, without at all inleri^ring with 
the workman. Asa matter of course, tbe electrical portions of the invention 
arc capable of application to any loom, and, in fact, occupy, at tbe top of the 
machine, no more space than a small writing-desk. It is only tbe cards and 
cumbrous accessories of the Jacquard loom which are done away with ; its 
mechanical properties are retained, and theelectro^iagnetscan be applied to 
any. It is expected that with this machine. In all very large or Intricate pat- 
terns, such OS are now occasionally used in silks, a saving of eighty per cent 
in money, and more than eighty per cent In time, will tie gained upon the 
piodnction of Bimllar designs by the present system. 



The fbiloffing is an abstract of a lecture rccenlly delivered before the Royal 
Institution, Great Britain, by Professor Tyndail, which was intended to illus- 
trate the constitution of the electric discharge, and of the action of magnetism 

1. The influence of the transport of particles was first shown by an experl- 
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menf anp^ested, it waa believed, by Sir John Herscbel, and pcrformtd by 
Professor Daniell. Tiie carbou terminals of a battery of forlj ccIIb of Gi-ove 
were brought within one eighth of an inch of each other, and the spark IVom 
a Leyden j:ir was sent aeross tbis space. TI1I9 spark bridged with carbon 
particles (he gap which had previously exlsled in the circuil, aod the hril- 
Itant electric light due to Che passage of the battery current was hnmediatelf 
displayed . 

2. The majmified imnffe of the coal points of an electric lamp was pro- 
jected upon a while aci-een, and the distance to which tlicy coaiii be drawn 
apart without intcrmplini; the current was noted. A button of pure silver 
was tben introduced in place of the positive carbon, a luminous discharge 
fonr or Ave limes the lenitth of the former hclni; thus obtained. The silver 
was first observed to glow, and afterwards to pass into a state of violent ebulli- 
tion. A narrow dark space was observed to surronnd one of (he poles, cor- 
TGSponding probably wiih the dark space observed In the dlachar)^ of Ruhm- 
korlf' E coll lhrouii;h raretied media. 

3. The action of a mn^etupon the splendid stream of ^reen light obtained 
In the foregoing experiment was exhibi(ed. A small horsciihoe magnet of 
Logemann was caused (0 appronch the light, which was bent hither and 
thither, according as the poles of the magnet changed (heir position : the 
discharge in some cases formed a magnificent green bow, wliioh on (he fur- 
tlier approach of llie magnet was torn asunder, and the passage of the cnr- 
rent thereby Interrupted. It was Davy who first showed the action of a 
magnet npon the voltaic are. The iraniiport of matter by the current was 
further illnstrated by a series of deposits on glass obtained by Mr. Gassiot 
trom the continued discharge of an induction coil. 

4. A discharge from Ruhmkorff's coil was sent ■ 
medium and the glow which surrounded the negativi 
to. One of the most remnrkuble effects hithorlo observed was that of a 
majfnct upon this nepnllve light. Pliieker had shown that it arranges itself 
under flie influence of the magnet exactly in the direction of the magnetic 
carves. Iron-filings strewn In space, and withdrawn from the action of grav- 
ity, would arrange themselves around a magnet exactly In the manner of 
the negative light. An electric lamp was placed npon its back; a horaeslioe 
magnet was placed hOrizontallj over Its lens, and on the magnet a plate of 
glass: A mirror inclined at an angle of 45° received the beam from (he lamp, 
and projected it upon the screen. Iron-filings were scattered on the glass, 
and the magnetic curves thas illuminated were magnified, and brought to 
clear definition upon the screen. The negative light above referred to arranges 
Itself, according to Pliieker, in a airailar manner. 

6. The rotation of an electric current round the pole of a magnet, dis- 
covered by Mr. Faraday in the Royal Institulion, nearly forty years ago, was 
next Shown; and the rotation of a Inmlnons current from an induction coil 
In an exhansted receiver, by the same magnet, was also exhibited, and both 
shown to obey the same laws. 

6. Into a circuit of twenty cells a large coil of copper wire was introduced, 
and when the current was interrupted, a bright spark, due to the passage of 
the extra cnrrent, waa obtained. The brightness and loudness of the spark 
were augmented when a core of soft Iron was placed within the coll. The 
disruption of the cnrrent took place between the poles of an electro-magnet; 
and when the latter was excited, an extraordinary angmenlation of the loud- 
ness of the spark was noticed. This efi'ect was gist obtained by Page, and 
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was for a time thonght to denote b, new property or the electric current. 
But Rjko had ehoivn in a popor, the Interest of which ia by no means less- 
ened by tlia modesty with which it is written, that the elTect obBcrved by 
Pa)^ is due to the suddon extinction of the primary spark by the ma^ct; 
whii'h suddenness concentrates the entire force of the extra current into a 
moment of time. Spco^'iiX flKurotlvely, it was the concentralioD of wbat, 
under ordinary clrcumGtances, ii a mere push, into a sudden kick of projec- 
tile enerfty. 

7. Tlie contact-breaker of an Induction coil was removed, and a cnrrent 
from five cells was sent througli the primary wire. The terminals of the 
secondaiy wire being brousbt very close to each other, when the primary 
was broken by the hand, a minute spark passed bctwocu the terminals of the 
accondary. When the dismption of the primary was effected between the 
poles of an excited eleclro-nio^nct, the Email spark was greatly augmented 
In brilliancy. Tlie terminals were next drawn nearly an Inch apart. When 
the primary was broken between the excited magnetic poles, the spark from 
thu secondary jumped acroaa this interval, whereas it was Incompetent to 
cross one-fourth of the space when the magnet was not excited. Tbis result 
was also obtained by Eijke ; who rightly shovred, that in this case also the 
augmented energy of the secondary current was due to the augmented speed 
of extinction of the primary spark between the excited poles. This experi- 
ment illustrated in a most forcible manner the important influence which the 
mode of breaking contact may have upon the elHcacy of an indaction coil. 
The splendid effects obtained from the discharge of Rnhmkorff's coil through 
exhausted tnlies were next referred to. The presence of the coil had compli- 
cated tbe theoretic views of philosophers, with rejjard to the origin of those 
elTocts; the intermittent action of the contact-breaker, the primary and second- 
ary currents, and their mutual reactions, producing tertiary and other currents 
of a. higher order, had t>een more or lees inroked by theorists, to account for the 
effects observed. Sir. Gossiot was the flrst to urge, with a water battery of 
three thousand Ave hundred cells, & voltaic spark across a spaceof air, before 
brinjcin^ the electrodes Into contact; with the self-same battery be had ob- 
tained discharges through exhausted tubes, which exhibited all the pheno- 
mena hitherto observed with the induction coll. He thus swept away a host 
of unnecessary complications which bad entered into the speculations of 
theorists upon this sulijcct. 

8. On the present occasion, through the kindness of Hr. Gossiot, the 
speaker was enabled to illustrate the subject by means of a battery of foor 
hundred of Grove's cells. The tension at the ends of the battery was first 
shown by an ordinary gold-leaf electroscope ; one end of the battery being 
insulated, a wire from the other end was connected with the electroscope; 
the leaves diverged; on now connecting the other end of the battery with 
Ihe'earth, the tension of the end connected with tbe electrometer rose, ac- 
cording to a ivell-known law, and the divergence was greatly augmentod. 

9. A large receiver, In which a vacuum had been obtained by fllllnj; it with 
carbonic acid gas, exhausting it, and permitting the residue to be al'sorbed 
by caustic potash, wa^ placed equatorlally between the poles of the large 
electro.magnet. The jar was about six inches wide, and the distance be- 
tween its electrodes was ten inches. The negaUvc electrode consisted of a 
copper disk, four inches in diameter; the positive one was a brass wire. An 
accident had recently occurred to this jar. Mr. Faraday, Mr. Gasslot, and 
the speaker bad boen observing the discharge of the nitric acid battery 
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through it. Stratifloil diachnrges pnascd when the ends of the buttery were 
connet-ted wilk the electrodes of the rerciTcr; and on one occasion tlic dls- 
cbar^ exhibited sn extraordinary cfTul^nce; the positive wire emitted 
light of dazzling brightness, and finally gave evidence of ftislon. On intcr- 
termpUDg the circuit, the positive wire wax found to be ehoTtened abont 
half an inch, its metal having been scattered by the discharge over the 
Interior surtkce of the tnbo. 

10. Tht) receiver In this condition was placed before the endience. In tJie 
position mentioned above. When the ends of the fonr-bandred-cell battery 
were connected with the wires of the receiver, no dischargf pasitd ; baton 
touching momentarily with the linger any portion of the wire between the 
positive electrode of the receiver and the positive pole of the battery, a 
brilliant discharge instantly passed, and continued as long as the connection 
with the battery was maintained. This experiment was several times re- 
peated; the connection with the ends of the batteiy was not sufficient to 
produce the discharge, but In all cases the touching of tho positive wire 
caused the discharge to Ansh through the receiver. Frerious to tlie fusion 
of the wire aboTO referred to, this discharge usually exhibited Ane stratifi- 
cation : IM general character now was that of a steady glow, through which, 
however, intermittent luminous gushes took place, each of which presented 
the strati Qed appearance. 

11. On exciting tho magnet between whose poles tho receiver was placed, 
the steady glow cnrved up or down, according to the polarity of the mag- 
net, and resolved itself into a series of efTuIgent transverse bars of light. 
These appeared to travel from the positive wire along the surface of the jar. 
The deflected luminous current was finally extinguished by the action of the 
magnet. 

13. When tho drcnit of Iha magnet was made and immediately Inter- 
rupted, the appearance of the discbarge was extremely singular. At first 
the strata rushed from the positive electrode along the upper surface of tho 
Jar, then stopped, and appeared to return upon their former track, and puss 
successively with adellbBraie motion into the positive electrode. They were 
perfectly detached from each other; and their successive inguifments at 

with the greatest ease. This deliberate retreat of the strata towards the 
positive pole was clue, no doubt, to the gradaai subsidence of the power of 
the magnet. Artificial means might probably be devised to render tlie re- 
cession of tho discharge still slower. The rise of power in the magnet was 
also beautifully indicated by the deportment of the current. After tho cur- 
rent had tiecn once quenched, as long as the magnet remained excited no 
discharge passed; but on breaking the magnet circuit, the luminous glow 
reappeared. Not only, then, Is there an action of the magnet upon the pai^ 
tides transported by an electric current, but tho above experiment indicates 
that there Is an action of the magnet upon the electrodes themselves, which 
actually prevents the escape of their particles. The influence of the magnet 
upon the electrode would thna appear to l>e prior to the passage of Ihe 

13. The discharge of the battery was finally sent through a tohe, whose 
platinum wires were terminated by two small balls of carbon : a glow was 
first produced; but on heating a portion of the tube containing a stick of 
caustic potash, the positive ball sent out a lummous protrusion, vrbleb sab- 



^,Gt)t)gle 



120 ANNUAL OF "SCIENTIFIC 

geqaentlj detuched ftsetr from the bnit; the Cube bei^oniing instantly after- 
wnrds filled with [he moat brilliant stiala. 

There can be no doubt that the euperior efrul<rence of the bands obtained 
wilh this lube Is due to the character of lis eleelrodcs; Vie bunds are the 
trantpOTted iBaller of Ihese dertrodes. May not this be the case with other 
electrodes? There appears to be no uDiform flow in nature; we cannot got 
either air or water Ibroiigh an orifice In a uiilform stream; the frlf.tion 
afiainst the orifice Is overcome ID7 Btnrte, and the jet 'ssues n palsnt'ons. 
Let a lighted candle be qnickl)' passed thronj^h the al he flame w I break 
Itself Into B beaded line in virtue of a similar intermi nt a on and may 
he made to sing, eoregalar are the pulses produced by b pas^ape Ana n^ 
might load U9 to suppose that the electricity overcomes he r an e n he 
surface of lis electrode in a similar manner, escapln from n mora ; 
llio matter which it carries along with it Ileing broken up n o e a a, as 
liquid vehi la broken Into drops. 

ON THE OUIGIN OF ATUOSrHEBIC ELECTBICTTT. 
It Is well known that the earth Is, relatively to the air, negatively electri- 
fied. If a bar of polished metal be held horlionially, no electrical phenom- 
ena are manifested, but when it Is turned to a vertical direction at once the 
lower extremity Itocomes positively electrified, and the upper ne)i;allvely. 
This takes place evidently by induction. So In a thunder-storm. The air 
at the surface, becoming abnormally heated and moist, comes to be in a state 
of tottering equilibrium. In which slate the slightest distnrbancc will throw 
llrolling over and over, and, rising Into colder regions, it condenses and falls 
as ruin. The rising column, like the bar before mentioned, becomes at bot- 
tom charged with positive electricity, and at the top with negative; and the 
tbnnder-cioud becomes, in fact, two, one above the other, which Mr. Wise, 
the aeronaut, has often seen and described. Between these, filled with oppo- 
site electricities, a gigantic spark passes, which is the forked lightning. 
Thus the conclusion is that atmospheric electricity is due to Induction ttom 
the earth. — Pro/. ITenrji. 

NEW SECONDARY FILE OF GREAT POWER. — BY M. G. TLANTE. 

Jacohi proposed recently the use of secondary electric cnrrents for tele- 
graphic purposes, and Plants badBUi^sted the substitution of electrodes of 
load for (hO!<e of plnlinum in these batteries. A tnore extended study bos 
convinced bim of their u.ie. He states that a battery with electrodes of lead 
has two and a half times the electro-motive force of one with 1 rod f 
platinised platinum, and six times as f^reat as that of one with or rj 
num. This great power arises from the powerful affinity which 
lead has for hydrogen, a fan first noticed by De la Elve. Th se 
battery which he recommends has the following constmctio co 

sisfB of nine elements, presenting a total surface of ten square m rco E 
element is formed of two lar^ lead plates, roliod into a spiral, a se 
by coarse cloth, and immersed in water acidulated with one-ten 
acid. The kind of current naed to excite this battery dcp 
manner In which the secondary couples nre arranged. If they d 

so as to give three elements of triple smface, five small Bnnse 
zincs of which are immersed co a depth of sc 
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to ^ve, Biter a teir mlnntes' action, a spark or Bxtraordinsry intensity when 
tbe rnrrenD ia cJoaed. The Bppnratns plays, la fact. Just Ibe part of a con- 
denser; for by ll3 means tbe work performed by a battery, nrter the lapse of 
a certain time, may >>e collected In an Instunt. An Idea of Ihe intenelty of 
tbe cbar^ will tie obtained by remembering tbat to produce a (Imllar effect 
li wonld be necessary to ominge three hundred Bunsen's elements of the 
ordinary size {thirteen cantlmecres In height), so aa lo form four or five ' 
elemonu of three and a half square metres of surthce, or tbree elements 
of still Kreacer surface. If the secondaiy battery be arranffed for intensity, 
the principal battery should be formed of a number of elements sufficient 
to ovorcoma the inverse electro-motive force developed. For nine secondary 
elemenu, about flfteea Bunsen's celia should be taken, which might, how- 
ever, be very small. 

From the malleability of the metal of which it !s formed, this battery la 
readily constnicled; by takin;; the ptales of lead safflclently thin, a lai^ 
surface may be placed in a small space. The nine elements nsed by Plants 
aje placed in a box ihlrty-six centimetres square, filled iviih liquid once for 
all, and placed in closed jars; tbey may also be kept charged in a physical 
cabinet, and ready to be used whenever it is desired to procure, by means 
of a weak battery, poweriU discharge* of dynamic electricity. —Comptes 
Bendus, march 26lk, 1860. 

EFFECT OF PBESSCBB ON ELECTRO-CONDUCnNG FOWEB. ' 

M. Elle Wartmann has found experimentally that the electric condnctibllity 
of copper wire Is sensibly diminished by a pressure of flfty atmospheres, 
that this diminution increases with the pressure, and disappears when tlie 
pressure ia relieved. Tho experiments were carried up to fbur hundred 
atmospheres. These results establish a new analogy between heat, Ughl, 
and electricily. — L'Institut. 



At the Aberdeen meeting of the Bdiish Association, 1839, Mr. Lindsay, of 
Dnndee, staled that he commenced experimenting in 1814 in telegraphing 
across water, without wires flrsi, and theq by means of two uninsulated wires; 
and finding the latter method much more powerAil, he preferred it, and tele- 
graphed In tbat way through several ponds in Dundee. In 1S33 he resumed 
experiments without tranaverse wires. In 1833 he made experiments on a 
larger scale at Portsmouth, and succeeded In crossing more than a quarter 
of a mile. More recently he had made ariditional experiments, and succeeded 
in crossing Ihe Tay where It was three-quarters of a mile broad. His method 
had always been to immerse two plates or sheets of metal on the one side, 
and connect them by a wire passing through a coll to move a needle, and to 
have on the other side two sheets similarly connected, and nearly opposite 
the two former. Experiments had shown that only a fractional part of the 
electricity generated goes across, and that the quantity that thus goes across 
can be increnssed in four ways: first, by an increase of battery power; 
.second, by incroaaing the surface of the immersed sheet; third, by Inctcas- 
ing the coll that moves the receiving needle; and fourth, by Increasing the 
lateral distance. In cases where lateral distance could be got, he lecom- 
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mended Increasing it, a«'br that means a smaller battery was requisite. In 
telegraphs by this method to Ireland or France, abundance of lateral distance 
could be ([OI; but for America the lateral distance In Britain was much less 
than the distance across. In the Kreater part of his experlmenls tbo diainnce 
at Che side had been double the distance across ; but in tbo experinient across 
the Tay the lateral distance was the snialler, being only about half a mile, 
tvbile the distance across was three-quarters of a mile. Of the four elements 
above mentioned, be thought tbat if uii; one were doubled, the quantity of 
electricity that crossed would also lie doubled; and if all the elements were 
doubled, the quantity transmitted would be eight times as jrrcnt. In the ex- 
periment across the Tay the battery-power was of four square feet of zinc; 
the Immsrsed sheets contained about ninety square feet; the weight of the 
copper coll waa about six pounds; the lateral diatanco was less Chan the 
transverse dialance, but if it had been a mile, and the distance across also a 
mile, the signal would no doubt have been equally distinct. Should tbe 
above law (when tbe lateral distance is equal to the transvoise) be found cor- 
rect, 'the foUowing table might thus be formed:— 

^ne ftar baUoT. lmii:Lmad <b«tf. 



128 SSSa 193 S2,;e8 

Bat supposing the lateral distance to be only half the transverse, tben tbe 
distance crossed might be sixteen thousand miles; andjf It was only a fourth, 
tben there would be eight thousand miles, and thus a greater distance than 
the breadth of the Atlantic. Fartherexperimencs were, however, necessary to 
determine Che law. On Che battery side be had made the electricity pass through 
acoU of thick wire, and on the receiving side throogh one of small wire; 
and when a battery and receiver were on each side, by means of a shifter of 
communication, the path for sending was through tbe thick wire, and for 
receiving throogh tbe small. Since this tost experiment he had increased 
the coil, and thought there waa power to transmit signals for two miles. 
According to this calculation, he tboughC n battery of one hundred and thirty 
square feet, immersed sheets of three thousand sqnare feet, a coil of two 
hundred pounds woigbt, were sufficlent'to cross the Atlantic, with the lateral 
distance that could be obtained in Great Britain. 

In the course of the discussion Sir D. Brewster said that he was a member 
of the committee entnuiied with the .experimenls atlnded to by Lord Eosjie 
during the Great Exhibition. The resoll was this : they sent messages across 
the Serpentine in the usual way; Che wire was then broken. With a gap of 
■tx fbeC the messages still went, and when the distance was Increased to six- 
teen and twenty feet they still went. 

Experiments of Mr. Bairdmore. — Mr. S. Beardmore, a civil-engineer of 
I/>ndon, baa recently published a pamphlet on the subject of the applicability 
of icrra-voltalsm to submarine telegraphs, in which he gives an account of 
some hopeful experimenCa made by him beCween Cromer and Heligoland, 
through a line three hundred miles in length. He employed a simple lerra- 
voltaic apporatoB, such as he seems convinced must ultimately l»e used fi>r 
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long Mbniftrine telegrapha. Instead of the tMUeiy BTitam heretofore In lue. 
The qew apporalus consists raeretf of a conple of earth platea, poeltive and 
negative, one at either extremity of the line, no other buttery beln); used. 
By Buch means ft is anticipated that all necesitit; for Insulation of the wires, 
or St leaet dependence on perfect Inenlation, will be obviated, the electricity 
eTolved by a Bint;1e voltaic conple, while connected with the respective cnda uf 
the wire, baviDg no tendency to escape to the earth dnrlni; transit. .Tlie chief 
difficulty relates to the question of intensity, as by the single airangement 
Increase of snrface onl; afl<Mi)a increase of qnality, and not of Intensity, as 
by the battery method. Ur. Beardmore thinks that the present sub-Atlantic 
cable would prove toI>e not wboll)' useless, if efforts were made to work It on 
hie terra-voltaic principle. 

ON THE GSKAT ATIBOEAS OF AUGUST AKD SEPTEUBEK, ISsa. 

Pn>f^sar Loomis, in a paper on the great auroras of Aaiinist and Septem- 
ber, 1859, read before the American AsBOciation for 1860, characterized the 
display as unsorpasiied by any on record for ma^llicence and geofijaphlcal 
extent. The disturbance of the magnetic Instruments was well-olgh nnpre- 
cedented for violence, and it may be safely asserted that the phenomena ex- 
tended over the entire circuit of the globe. Theauroro of September Sd formed 
a tielt of llgbt encircllDg tbo northern hemisphere, extending southward In 
AmericB to latitude 331°, and reaching lo an nnknown distance on the north; 
until It pervaded an Interval between 4he elevation of fifty and five hundred 
miles above the earth's surface. The illqminaUon consisted chiefly of lumi- 
nous beams or columns everywhere par^lel to the direction of a magnetic 
needle freely suspended. These beams were about five hundred miles In 
length, and their diameter varied front five lo ten or twenty miles, and 
were, perhaps, sometimes still greater. 

IMFKOVED GALVAHO-FLASTC FK0CES8. 

An Improvement In the method of producing copies of htists, stalnes, 
gronpa, and round omamcnis, by the galvano-plastic process, has just been 
made public. The principle of the invention is the nsc of condnciois so 
arranged as to spread the electrical cnrrent over a large surfkce. The modes 
of applying It diflfer according to circumstances. One plan is as follows ; A 
piece of copper, or of charcoal. Is made to represent in miniatnre the form 
in outlineof the object to be reproduced; this miniatnre conductor is attached 
to the negative pole, and then introduced into the interior of the mould, 
which, of conrse, la in connection with the same pole; the whole Is then 
plunged together in the bath. The metal is conducted by the variouB points 
of this miniature conductor towards all the various hollows which correspond 
with its prominences. This, however, was but a rudo form of the methods 
adopted. The inventor, M. Lenoir, afterwards substituted Ibr the miolatnre 
above described a tight frame or mass formed of metallic wire, or ot^any 
other conducting material, which he introduced In the same manner into 
the hollow of the mould; by this means he obtained a large number of 
conijuclora, which approached every portion of the interior of the mould, 
and formed what he i^alls a mass, of nerves for conducting the electricity into 
the most intricate portions of the hollow mould. These wiiea also render 
the decomposition of the solution tmusoally active, — so much so that the 
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FfiOTECnON OF SILVERED SURFACES- 

Baron von Lieblf lias patented certain improTcments in proteoling Ihe sil- 
vered surdkccs of mirrors and olher artiules of gloss. Thin metboil c^onsista 
In preparinif the Bilvered earface, by depositing thereon a coating of copper, 
gold, or olher melai, by electro-gal\-anic action, comliined with the use of a 
neatral solution of the doable eait tartiaie of the oxide of copper, and soda, 
potash, or ammonla- 

DinUBILITT OF ELECTROTYPE WORK, 

Hr. E. Richardson, in a commonication to the BaUder, London, gives (he 
fbllowing information as to tlie probable dumbilil; of electrotype metal, and 
Its thickness. Mr. Richardson states tliat in 18H, being called npon to far- 
nish metal medallions, etc., for the |;ranile testimonial to Genera) Sir Alex- 
ander Dickson, on Woolwich-common, a very exposed situation, he su^ 
gesfod electrotype castings. A consultation of offlr.'ers on the question fol- 
lowed, the resoits being full permissioa to reproduce the models in electro- 
de copper, which wM ably executed. These eastings were at that time of 
nnuBual size and tliickness, namely, two Ibet six inches diameter, and fully 
an eighth of an inch thick of solid mctai. This was eBfected also without 
shrinking, and every tool-touch from the clay model was reproduced. These 
■works have been now exposed for fifteen years. They weighed, Mr. Rich- 
ardson l»lieveB, thirty pounds each. No chasing was required. 

On the other hand, Mr. Richardson has liad for years a small brass, about 
fifteen inches high, produced by (ho old fire-process, which cost pounds to 
chase, obliterating every line of his original model, and weighing nearly a 
quarter of a hoalicdweight. 

KEW APPLICATION OF £LECrRO-UETALLtmGr. 

Among the recent applications of electro-mElallurgy we may inslance tlie 
happy idea of Mr. Gaudin of employing it in setlin;; .iewcla. This is a very 
delicate and expensive branch of jewelry, and so diiflcult (ha( the setting of 
a Jewel can seldom be fully relied upon. The inventor first takes a, moald in 
wax of the ornament that is to receive the Jewels, then places on it, at the 
proper points, the jewels, embedded in the wax to a sufficient depth i the 
wax model, tendered a conductor of electricity, is placed in the gold solu- 
tion, and the metal deposited upon it. When the deposit is completed, the 
Jewel is found firmly enchased in the metal, fl'om which, if the process has 
been properly conducted, it will be impossible for the jewel to escape. The 
saving of time eflected by this process is also very considerable. By the oi^ 
dinary process a Jeweller can scarcely set sixty jewels in a day. but by the 
new process he con set aa many as fifteen hundied to two thousand in a 
day. 

LAST OF THE ATLANTIC CABLE. 
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stance in which it was hooked up to the surface it soon broke, and was 
finally abandooed. The following eslracts from tho log of the party em- 
ployed will, liowever, be read witb interest, ea the last ttansacCioa connected 
with this gigantic bnt onfortunate entfrprise : — 

On the 12chof June, Captain Kell sncceeded in fiabing ap and baoyiiig the 
end, alter recovering three-qoarters of a mile of the cable. 

On the 11th operations were resnmed, and three miles and a half of c^lo 
recovered, when a iVacture occnired. 

On the 23d the cable was hooked in ninety fhthoms, and parted both ways, 
the bight and a short piece of cable comlng^on l>oard. 

23th, The cable was hooked ag^n, but parted when within fifteen IHthoma 
of tlie surface, as it had done on several previons occasiona. 

27th. Grapnelling was resumed in oite hundred and fourteen fathoms; tba 
cable was hooked several times, and with one exception parted l)efore reach- 
ing the surface. Care was taken to buoy the spot the moment the cable 
broke, and by grapnelling tram a quarter to half a mile east of the bnoy we 
hoped to sacceed in raising the bight, and did at last get it on board. On 
testing the cable towards Ireland, it was found 10 1)0 broken a very short dis- 
tance tram the vessel, three-quarters of a mile of cable l>eing recoveied 
before it parted again at a weak place. 

28th. The wind and sea too high for working. Afresh conaoltatlon was 
held as to the best mode of proceeding, and it was resolved to go itotber out 
at once, hoping thereby lo avoid the rocky ground and the bad state of tha 

30th. The cable was booked three times from the scearaer, in one hundred 
and thir^ fathoms of water, bat broke before rea<;hlng the auri'ace. At last 
a bight came on t>oard, the cable at this spot tieing unusually good for al>aut 
thirty yards; the outer end was found to be broken alxtut two hundred yards 
off. About two miles of the inner end were rewvered, when it parted again 
at a weak place, where there was nothing but the gutta pereba covered wire 
lelV; this, however, was just able lo bring the cable to the surface, when it 
snapped before it coald be secured by a stopper. Although mud is shown on 
the charts, there are most unquestionably rocks also, as was loo plainly indi- 
cated by the state of the cable, rock weed and sea animalcules adhering to 
and Borrounding it in many places, showing that it had l)een suspended clear 
of the bottom. The cable was invariably hauled in by hand to avoid onnecea- 
sary strain. The recovered cable varieid in condition very much, and what 
is most important is, that even those portions which came out of the black 
mud were so perished in numerous patches that the outer covering parted on 
board, during the process of hanling In, and but for the desferity and coui^ 
age of the men In seizing hold of it beyond the break, where the iron wires 
stuck out like bunches of highly-sharpened needle points, we shonld not have 
^own so much of its condition. In a word, it was evidently sometimes em- 
bedded in mud, sometimes on small stones, sometimes half embedded, and 
lometimos wholly exposed over rocks, as was apparent fVom the condition of 
the outer covering. The iron wires in many places often appeared sound, but, 
on minute inspection, were found eaten away and rotten; the sewing was also 
decayed. In some places the iron wires were coaled with metallic copper, and 
much eaten, they having most probably rested npon copper ore, for there aro 
veins of k in Trinity Bay. The gutta percha and copper wire are, hovrever. 
In as good condition as when laid down. 

The general ragged, precipitous, and rocky character of the surrounding 
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Und evidently extends below the enrface of the water; tlie anevenness of 
our sonndinga and coadltEoQ of tlie cable indicate this moat plalnlj^. We 
«c«irdin(i^y decided opon leSTing tlio nelehborhood of Bull's Island alto- 
gether, as the cable Id Its present atata at that part of the bay will not repay 
the cost of recovery. We agreed ainmltaneously to attempt to raise the 
cable off Heart's Conlent, and ascertain Its condition there ; this being tho 
most promising part of Ibe bay, lh>m the Information we hare been able to 
collect. Accordingly, on the 1st of July, we aalled to this lDcalJt7,Bnd in^p- 
nelled for the cable In smooth water. We Anally booked It, In one hundred 
and forty-three fathoms water, .some four times or more. It sometimes 
lifted off the ground Iwfore parting as mucb as forty fathoms, sometimes 
only ilftcen; In no Instance did it come near the suifttce of the water. On 
two occasions the Iron atrands of the cable left most nnmistakable Impres- 
alons on the grapnel, and iron nut, resembling that osanlly found on the 
cable, adhered to lis claws. The bottom consisted of green rand and light- 
colored clay, the latter V017 compact, and in consistency not much nnllfce 
the bloe clay of London; some parts of the bottom were of stone. 

Having found it quite Impoaeible to raise the cable, we concluded, alter 
careful conaideratlon, 10 make a last, but hopeless, trial at Che mouth of 
Trinity Bay, and if uuauccoaBftd to take tho ateamer and men to St. John's, 
to avoid further, expense. On .Tuly 3d, the steamer reached Break Heart 
Point, B little before 4 a. h. We grapnelled for the cable fVom about six 
and a half miles olT, In one hundred and sixty-five falhoms water, to within 
Que and a, half milea of the point, where the water was etUI over one hundred 
falboma. We did not sneeced iu finding lb; and had we done ao, Ibe Atlantic 
roll setting Into the bay was M heavy, and the current running out so strong, 
that we conid not possibly have raised it to the surface, but only have deter- 
mined its position. It is qnlle possible that tho cable was hooked without 
being perceived by ns, owing to Ibe depth of water, aiid to the fact that the 
cable, especially where laid over stone, Is very rotten. At six miles out, tho 
bottom consisted of day covered by a thin stratum of mud. At al>out 
four and a half or five miles off, the bottom appeared to conaist of atones, 
and thia continued to within one and a half miles of the "point," 
where the water was very deep. Thoae portions of the recovered cable 
that were wrapped with tarred yam were sound, the tar and hemp baving 
preserycd the iron wires bright and free ftom mat. This will be furlber 
reported on when the pieces of recovered cable have been more closely 

OK THE FBESEKT CONDITION OF SUBUARINE TEI-EGBAFHINO. 

The nnfortanate fUlnre of the Atlantic Telegraph, with Its long series of 
mistakes and miscalculations, has exercised, and still to a certain extent- 
continues to exercise, a depressing Influence upon all important schemes for 
submarine telegraphic commnnicallon. We can scarcely say ihatconGdence 
in the working practicability of any Atlantic telegraph whatever, anlimcrged 
along Che old deep-sea route, has yet been established, while, rej^rding snth 
a scheme merely In the light of an investment, a commercial speculatioi] 
by which money la to be made, we need not remark how, at the present lime, 
even the best inaugurated enterprise of Ihe kind would soon have the grief 
of seeing Its shares at half discount, unless the most rigid and practised 
canclon was exercised both In the chgice of routs and choice of cable. In 
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ibe meanttme, dnring the gtagonUon tbat has engallM all each projected 
schemes elnce the Atlantic cable waa designed and lost, a great reform in 
tbe method of constructing submarine ropes has been Koinj; steadily forward. 
The old selMestrucilve principle of ponderous iron coils for Jeep-sea wires 
has 1>ecii BO generally abandoned, that a proposition for now reverting to 
their use across a sea of any length or depth would not bo entertained for a 
moment by telej^pbic en;;ineerB. To be tare, tbis change, which of course 
was, aud stUJ ia, fiercely opposed by some of iha wire ropemakers, has not 
been brought alraat till tbe credolity nnd patience of shareholders were at 
an end, and until the bottom of the Mediterranean and other seas bad been 
fruitlessly adorned with tbree or four of chose levialhan coils, — enduring 
iDOnumenta of our commercial enterprise, and of our mecbanlcal Ignorance 
also. Since that period — only four years ago, Ihongb marking an age in 
the infant science of telefciapby — opinions have undergone a most Impor- 
tant change, and both contractors and engineers now often lean so strongly 
to verj llgbt cables, that tbe idea, iibe all good Ideas, is in danger of being 
led into extremes, aud we may see as much public money lost In trying to 
submerge cobwebs as was ever dragged down "fathoms deep," even by 
those expensive wire covered cables, big enough and heavy enough to moor 
an island. The results of this great alteration in the weight and eCrengih of 
cables are likely soon (o be practically tested on the most extensive scale, by 
the proportionate success or non-success of eome cables which are noir 
being manufotitured in England. One is about the very lightest cable of its 
kind tbat has ever been made at all, always excepting the gutta-percha 
covered copper wire which was stretched across the Black Sea to Balnklava. 
Tbe other is to be a well proportioned " composite " cable, heavy and ' 
very massive, perhaps far too much so in some parts ; in others, where it 
is proposed to be sunk some three miles down, it is, if not quite a light 
rope, still, with regard to lightness, an important example in the right 

The first mentioned extremely light cnble, which will weigh less than 
three hundredweight per mile in water. Is about being conatcuctcd at the 
Eleclric Cable Company's ivorbs, Milwali. Tbe heavier, and we must also 
say the mora expensively proportiooed, rope is in progress of manufacture 
at Glass & Elliot's for the English government, and will, it is hoped, units 
England with Gibraltar. In this cable all questions of cost have been con- 
sidered at (be treasury as entirely sulHirdinate to procuriog tbe very best 
workmanship and material, — tbe highest conditions of mechanical aud 
electrical excellence which It is possible to secut« by money, toil, or Inge- 
nuity. The direct route from England 10 Gibraltar wonld, for the most part, 
lie ibrongb what iu tclcgtaphic works would be called deep water, — the 
loute IVom Brest to Finislerro, and so on round the coast of Portugal, at a 
comparatively short distance from land, averaging oo tbe whole either one 
thousand or mora than one thousand fathoms. But in this cable {as should 
have tiecn tbe case with every one that has ever been made) the contract 
with Glass & Elliot is not only for its manufacture on a certain plan, but for 
submerging It snceeBsfniiy. The depth of water In which it will nllimateiy 
belaid will therefore, doubtless, rest in a great measure with (he conlractors; 
subject, of course, to certain conditions of the government, that it shall be 
sunk in water deep enough (o keep it out of the reach of any enemy, either 
to raise or to break. The latter considerulon is, of coarse, one of the last 
Importance; since only in war time will attempts be made to injura It, and 
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In war time, above a]l others, its services would be absnlntely Indispensable 

Before the form, weight, etranKtIi, and onter covering of eat^h portion of 
the cable were resolved on, the Board of Trade took ibo utmost pains, by 
consuhing our chief electricians, lo aaeettain the kinds beet sailed for the 
p rpoee and for long endurance under water. Researches into these mattern 
ba e led to the adoption of a cable of different thicknesses, weights, and 
slreoKtt s according aa the depth of lie water under which it will be laid 
increases the whole formini; one continued submarine rope, which, If not 
perfect m iH mechanical Brrangenient, Is nevertheless one which holds out 
hii^h prospects of altimate success. The core or conductor Is, of course, of 
the same thickness and formation throughout from end to end, being formed 
of seven No. IS copper wires, in all about one-eighth of an inch diameter — 
the thickest conductor that has ever yet been made. The copper strands of 
this, in ttccordance with the advice of the electricians, have been very care- 
fully selected and tested for couductlnj; power, as even the purest copper 
wire, fVom some unknown cause, has been found to vary in electrical con- 
ducting power as much as Torty per ceut. Its power of conducting heat also 
diminishes or increases in the same proportion with its electrical seDEitlve- 
ticss. Yet, though the conductor with, lis InsQlatiiig medium of gutla-percba 
is alike in diameter throughout, the manner in which this' core is protected, 
or, we had Iwtter say, the thickness to which the ouler covering is laid on, 
differs considerably. Thus, each of (he two shore ends Is made to rest in 
fhim 100 10 200 fathoms, and these for thirty knots each way are very 
massive, at tbe rate in weight of seven tons to the mite. The next length 
at each end is also of thirty knots, and will rest in ftoia 200 to 400 fathoms 
water, and is foe this depth a, very massive cable, weighing about five tons 
to (he mile. By the subs(Hu(ion of a finer gauge of wire at each two or 
three miles or so, (his gradually tapers down to meet the 6rst deep. sea 
length, which will bo laid in from 500 800 p bl 1 000 fathoms. 

The length of this portion of the bl I J40 I mil s woitiht In 

air two tons per mile. In water abou h f h d edw h The deepest 
deep-sea portion — across (he cen f h B y f B — xtends over 
aitoutSSO knots, though 360 knots ro bel g m f red meet contin- 
gencies in submerging. Here th d p h ge bo lOO fathoms,— 
equal [« the very deepest pans of h bl pi f h N rtli Atlantic. 
To overcome tbe difficulties of hi d p h f w he cable Is 
strengthened bj the introduclioa f eel i i (a covering, and 
reduced to weigh In air only twe h dredw gh i water as low as 
thirteen. The weight of (he Atla I cabt i ai was l« nd in water 
about filteen or sixteen hundredw i h pe mil 

The different wuighla of the different parts of the cable are, of coarse, 
entirely due to the thickness of the outer spiral wires with which It is covered. 
The conductor, with its threefold insnlation of gntta-percha, is all served 
round alike with yarns of tarred hemp closely bound In, and over which 
come the outer wires of various gaogea ; No. 1 gauge, the thickest known, 
beiiij; as thick as a cedar pencil, and so on up to No. 45 gunge, as fine as 
cotton. The two heaviest shore cuds, then, of thirty miles each, are covered 
with twelve No. 3 gauge wires, which brings its weight ap to seven (otis ti 
mile, and its breaking strain from twenty-five to thirty tons. The second 
land ends are enclosed in twelve No. 5 gauge wh-es, of five tons to the mile, 
and equal to about fifteen tons' strain. 
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Tbe first deep-sea len^b, o( tXtoat nine Imodred >nd lift; inlleB, for fVom 
fire to eigbt hundred rathonis, Is covered, like the Atlantic cable, with 
eigbteen No. 11 gausre solid iron wires, wel)-hing two tons the mile in air, 
thirty-three hundred weight in water, and eqaal to a strain of nearly eight 
tons. The deepest sea part Is enclosed in twelre steel wires of Ko. 14 Kanj>e, 
each wire beins span round and enclosed in a separate strand of hemp. In 
order, if possible, to lake o<f that dangerous springiness and tendency to 
kink which makes all steel-wire tope, even when coiled, so lively, and so 
much resembling a cargo of li«a eels. The cable, the chief points of which 
we have thus described, is necessarily a most eiipenaive one; for, as we have 
already stated, the government have contracted that all parts of the material 
and workmanship shonld be of the finest possible kind. 

Nevertheless, In spite of all the care that has been taken (a secure a good 
ropo, and the improvement which, with regard lo slrenjrlh with a certain 
amount of lightness, (he deep-sea portion of this cable undoubtedly displays, 
it la still, we are sorry to say, constructed on the old self-deHtrnctive principle 
of spiral iron wires round a soft core,— one of the most faulty mechanical 
nrrangeinentB that could hare been attempted. There Is not a single engi- 
neer of eminence who does not condemn the principle of laying on the out- 
clde wires spirally, instead of longitudinally, in a line with the strain Ihey 
have to resist. Why Iho old arrangement Is persisted In at the present day 
it Is difficult to imagine, unless it is due to tbe tact that most of the wire- 
rope manufacturers have their machines constructed for laying on the wires 
spirally, and do not care to make others which will render the completion 
of their work slower, more difBcult, aiu3 less proGlable. Four years ago, 
when the plan of construction of the Atlantic cable waii resolved on, we most 
strongly deprecated this arrangement, and the event has so clearly justified 
what we then pointed out would be the consequences, that we may be escoscd 
for quoting the opinion on the present occasion: — 

" Whenever a cable is conslnicled with spiral wires round a aoTt con, any 
Bovere strain in paying It out must, by stretching the outside wires, cither 
attenuate or break the Insulation of the copper conductor. This is a simpla 
feci, which those least conversant with mechanics can easily understand. 
We do not mean to say that the Atlantic cable cannot succeed, but the 
chances are very much agninst it; and It Is certain that before it has been 
down twelve months U will, like most others similarly constructed, be per- 
fectly useless. If it docs answer even temporarily, it will not be due to the 
plan on which it is made, but in spite of It." 

We shall, on another occasion, inform onr readers of the chief principles 
on which the light cable before mentioned Is being constructed, and the 
prospects which cables of that description hold out of being successfnl when 
l^d. All that we have at present to add with regard to the Glbtaltar cable Is, 
that the contractors undertake to submerge it at their own risk and expense; 
and to insure proper fulfilment of this portion of their task, the government 
very wisely retain Ave per cent of tbe price of the whole cable (which Is 
nearly £300,000) in Ihck ovra hands, and further compel Messrs. Glass aud 
Elliot to give security to the amount of £20,000 that the rope shall be suc- 
cessfully laid. It Is proposed lo submerge It in two equul portions — one 
from Gibraltar to Cape Finiaterre, and one from FiniaterrB to (we hope) the 
southwest coast of Ireland. It is anticipated thatjhe whole rope will bo laid 
early in 1861. — iondon Times. 
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IMTROVEMENTS IN TELEGEAPUIC ArPARATUS. 

Several improvements in tlie operation of be Morse te graph have re- 
cently been complpted in England. One by ho bro h ra D en T marks the 
characters with Ink, Insujad of simple indcn a on n he pnp ■ This Is a 
relief to the eyes of the operator, and an add ona guaran of accuracy. 
Thisiaaccomplishcd hymakingimmotabie he natrani n o racing, which 
1b a simple desk turning upon itself; the leve mo ed by e ectriclly, has no 
other function than to press the paper asaii he de k a d ers intervals 
and for different lengths of time. By a clockwo k mo men his little desk 
rubs constantly against an elastic roller satara cd w h a a nk which lony^ 
preserves \ib fluidity, so that it suffices to put a few drops of it every two or 
three days on the surfnceof the roller. Thia improvement has been adopted 
on the lines in France and Belgium. Mr, Wheatstone, of Entj^and, has also 
invented a convenient process for increasing the speed of transmission by 
the Morse instrument, similar to a process for the same purpose connected 
with the Bain Instrnracnt. A. prepared paper is punched with boles correa- 
ponding to the Morse characters, and the mess^igs thus prepared is placed on 
a niovin<; metallic band, and is made to take the place of an operator and 
transmit itself, 

L. Bradley, of New York, has patented an improvement in telegraphing by 
Bound, by which he dispenses with the local batteries of the House system. 
The magnet and armature are placed in the main circoit, and by a simple 
combination of sounding-board and overstrung wires the indistinct tick Is 
espandod to a clear, sharp, and perfectly intelligible knock, which the opo- 
rntor can follow with perfect ease and certainty. Each knock is loud and 
abrupt, and there Is not tlie sllithlest liability of ruuning tboni together, 
however rapid the maoipulationa of the operator. 

MAGNETISM AND THE MOON. 

At the Amcricin Association, 18C0, Professor Bache presented a paper on 
the attempt, (Vom observations at Glrard College, to determine tbe effect of 
the moon upon IhO daiiy movements Of the magnetic needle. The observa- 
tions and calculations of European magnetic observers have shown that 
snch an effect is produced. Tbe Philadelphia observations were divided into 
three groups, and the curves of each group were found lo agree with each 
other, and with the resnlts Of General Sabine and others. Fourteen minutes 
after the moon Is on the meridian, the needle Is elghteen-liundredths of a 
minute westerly of its position, and six minutes after the moon passes the 
lower meridian, t«-enty-three hundredths of a minute west; while about 
moon-rise and moon-set the needle Is nearly as much east of Its position. 
There is also a slight single movement between two snccessive culminations 
of the moon, just as there is a daily, as well as a scml-doily, lunar tide in the 
ocean. Further examinations show a greater effect of the moon In summer 
than in winter. Moreover, it appears that the effect is probably greater at 
new moon than at full, and greater when the moon is north of the equator 
than when south. The effect when the moon is near the earth is greater 
than when she is at a ("reater distance. But it must be remembered that all 
these effects are exceedingly smaU. 
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ON FIXIKG MAGNEnC rHABTOMS. 

The name "phantom" was given by M. do Haldalto the flares wliich art 
obtained when iron-filings are thrown upon a sheet of paper or a pane of 
glass placed over a magnet. This physicist tlxcd these ima^s by producing 
them npon a sheet of paper ooaleti with BtarLh or prepared with gelatine. 

Ttiis process certainly enables us to obtain the general form of the phan- 
toms; but all pbysieists can see that it suppresses the details. I therefore pro- 
pose another method, which ij very simple, and succeeds perfectly. The 
paper upon which the phantoms are to be fixed Is " waxed" paper, A sheet 
of this is placed Over the poles of the mat^net in question, and kept in a hori- 
zontal position by means of a screen placed between the paper and the ma;;- 
net. Then, proceeding in the usual manner, when tlia ima;;e is fully devel- 
oped, a hot brick is held above it, or the warm lid of a crucible, whicS Is 
preferable, bct-ause it is lighter and easUy muiaged with the tongs. Tliey 
must not touch the paper, but only be brought within (he distance necessary 
to fuse the wax. As soon as this happens, which is easily perceived by the 
glistening appearance produced, the brick is withdrawn. Ueanwhile the 
current does not cease its activily, nor the filings lose their arrangement, in 
which position the whole solidifies so well that the fixed Imi^e does not at 
all differ ftom the phantom of the magnet in activity. Permanence is thus 
given to the sort of molecular arrangement which the filings take when ex- 
posed to magnetic influence. Instruction can hardly Diii to be derived fi'om 
(he nse of these means, by aid of which it will be possible to study the fig- 
ures more advantageously, which are, in some sense, the visible expression 
of the force animating bodies endowed with polatity developed by mag- 
netism. — Ftofessor J. Nickles, SiBimca's Journal, 

ELECTBIC AND CALOEIFIC CONDUCTION OF METALS. 

Messrs. Calvert and Johnson, after nnmerons experiments, have arrived at 
(lie conclusion that the electric and calorific conduction — powers of conduct 
ing heat and electricity — are proportional to each other in alloys as well as 
in simple metals ; and that these powers are exhibited by the alloys of cop- 
per and line in a degree which differs little from that of line, whatever amount 
of copper they may contain. The rapidity with which the conduction of 
copper is rednced is very remarkalile. Thus pure copper conducts electririty 
with a facility represented by the figures 73.6, and heat with one represented 
by 79.3; but when eight parts of copper are alloyed with one part of linc, 
the conductibillty for electricity is reduced to 37 .3, and for heat to S.^.5; that 
of zinc alone being tor the former 28.1, and for the latter 27.3. The con- 
duetibility of alloys of Oa and bismnth is nearly the mean of that of the 
component metals. 

ON THE CONSERVATION OF FORCE. 

Professor Faraday, in a recently published volume, entitled "Experimen- 
tal Researches in Chemistry and Physics," adds to his former expressed 
Opinions, in relation to tbo conservatioQ of fbree,l the following additional 
remarks: — 
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Since tha first pablication of certain opinions respecting gtavitfttion, etc, 
I have come Co the knowledge of various observations upon them, some 
adverse, others favorable : these have given me no reason to chaojc my own 
moila of viewing (he auliject; bnt somo of thcin mnko me ihinli that I have 
not stated the matter witb sufllcient preeision. The word " force" is under- 
stood by many to mean simply " tlie tendcni^y of a body to pass from one 
place to another," which is equivalent, I sappose, to the pbraae " mechanical 
' force." Those who so restrain its meaning must have found my argument 
very obscure. What I mean by the word " force," is the cause of a pjiyaical 
action ; the source or sources of all possible changes amongst the particles 
or materials of the universe. 

It seems to me that the Idea of the conservation of force Is absolutely in- 
dependent of any notion wo may form of the nature of force or its varieties, 
and is aa sure, and may be as firmly held in the mind, as if we, insteail of 
being very ignorant, understood perfectly every point about the cwise of 
force and the varied effects it can produce. There may be perfectly distinct 
aud separate causes of what are called chemical actions, or electrical actions, 
or gravitating actions, constituting so many forces; but if the " conservation 
of force" is a good and true principle, each of these forces mnst be snttject 
to it: none can vary in its absolute amount; each must be definite at all 
times, whether for a particle, or for all the particles in the universe; and the 
sum also of the three forces must be equally unchangeable. Or, there may 
be but one cause for these three sets of actions, and in place of three forces 
we may really have but one, convertible in its manifestations; then the pro- 
portions between one set of actions and another, as the chemical and the elec- 
trical, may become very variable, so as to be utterly inconsistent with the idea 
of the conservation of two separate forces, — the electrical and the chemical, 
—bnt perfectly consistent with the conservation Of a Ibrce being the com- 

Ii is perfectly true that wo cannot always trace a force by its actions, 
though we admit its conservation. Oxygen and hydrogen may remain 
Inixed for years without showing any signs of chemical activity; they may 
be made at any given instant to exhibit active results, and then assume a 
new state, in which again they appear as passive bodies. Now, though we 
cannot clearly explain what the chemical (brce is doing, that is to say, what 
are its effects during the three periods beibre, at, and after the active combi- 
nation, and only by very vagne assumption can approach to a feeble concep- 
tion of its respective states, yet we do not suppose the creation of a new 
portion of force for the active moment of time, or the less believe that the 
forces belonging to the oxygen and hydrogen exist unchanged in their 
amount at all these periods, though varying in their results. A part may at 
the active moment be thrown off as mechanical force, a part as radiant force, 
a part disposed of we know not how; but lielieving, by the principle of con- 
servation, that It is not increased or destroyed, our thoughts are directed to 
search out what, at all and every period, it is doing, and how it is 10 be recog- 
nized and measured. A problem", founded on the physical truth of nature, 
is stated, and, being stated. Is on the way to its solution. 

Thoiie who admit the possibility of the common origin of all physical 
force, and also acknowledge the principle of conservation, apply that princi- 
ple (0 the sum tofal of th? force. Though the amount of mectianical Ibrco 
(using habitual language for convenience' sake) may remain .unchanged 
and definite in its character tbr a long time, yet when, aa in the collision of 
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two eqnaJ inelaslic bodies, it appears to be tost, they find it in the fhrm of 
heat; and wtietbcr tticy admjt Ibat lieat lo tte a rontinoal mechanical action, 
— 119 is mo9l probable, — or assume some other idea, a^ that DfeleetricltjiOr 
action of a heat'flnid, stilt they hold to the principle or conaervation, by ad- 
mitting that the tarn of force, that is, of the "canse of ai^ion," is the same 
whatever character the effects assume. With them the convenihillty of heat, 
electricity, magnedsm, ehemical action, and motion, is a familiar thought; 
neither can I perceive any reason why they ehonld be led to exclucle, a priori, 
the caase of graviCatioa fVom association with the cause of these other phe- 
nomena respoctirely. All that they are limited by in their various investi- 
gations, whatever directions they may take, Is the necessity of making no 
aasomption directly contradictory of the conserratioa of force applied to the 
Bom of ^1 the forces eoncetned, and to endeavor to discover the different 
directions In which the various parts of the total fbrce have been exerted. 

Thosp who admit separate forces inter-nnchangeable, have to show that 
each of these fbrces is separately subject to the principle of conservation. 
If grayitation be such a separate force, and yet its povrcr in the action of two 
particles be supposed to bo diminished fonrfold, by doubling Ibe distance 
surely some new action, having true g'^'rilation character, and that' alone, 
ought to appear; for how else can the totality of the force remain unchanged? 
To define the ibrce " as a simple attractive Ibrce exerted between any two or 
all the particles of matter, with a strength varying inversely as the square of 
the distance," ia not lo answer the qaestion; nor does it Indicate, or even 
asaume, what are the other complementary results which occur, or aJlow the 
Bapposition that such are necessary: it is simply, as It appears to me, to deny 
the conservation of tbrce. 

As to the gravitating force, 1 do not presame to say that I have the least 
idea of what occurs in two particles when their power of muttutlly approach- 
ing each other is changed by their beinji; placed at different distances ; but I 
have a strong conviction, through the infinence on my mind of the doctrine 
of conservation, (hat there is a change; and that the phenomena resulting 
hum the change will probably appear some day as the result of caref\il 
research. If it be said that "'twere to consider too cnrionsly to consider 
so," then 1 must dissent : to refrain to consider would be to ignore the priiK 
ciple of the conservation of force, and to stop the Inquiry which it suggests; 
whereas, to admit the proper logical Ibrce of the prin<nple in onr hypotheses 
and considerations, and to permit its guidance in a canlions yet conrageons 
course of investigation, may give ns power to enlarge the generallries we 
ah'eady possess in respect of heat, motion, electricity, magnetism, etc., to 
associate gravity wiih them, and, perhaps, enable us to know whether the 
essential force of ((ravitaiion (and other attractions] ia internal or external, as 
respects the attracted bodies. 

Eetumlng once more to the definition of the gravitating power as " a sim- 
ple attractive force exerted between any two or all the particles or masses of 
matter at every sensible distance, bnt with a alrengOi varying inversely as tSe 
gqnare of the distance," I otight, perhapa, to suppose there are many who 
accept this as a tme and snificient description of the force, and who, there- 
fore, in relation to it, deny the principle of conservation. If both are ac- 
cepted, and are thought to 1)0 consistent with each other, it cannot be difficult 
lo add words which shall make "varying strength" and " conservation " 
agree together. It cannot be sfud that the definition merely applies to the 
^eei^ Of gravitation as far as we know tbcra. So understood, it would ftina 
13 
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10 barrier to prof^resa ; tor that partjcles at difT^rent distances are a^ed to- 
iranla each other with a power Tarying inversely as the eqitare of the dis- 
ance 19 a Irulh; bnt the definilioD has not that meaning; and what I object 
» 13 ibe pretence of knowledge which the deflnition sets op. when it aaanmes 
:o describe, not the partial eB^cts of the force, bnt Che natoie of the force as 



THE COSEELATION AND H0M0GENESI3 OF PHYSICAL FOECES. 

The following article, written by L'Abba Moigno, waa recently pnbliahed 
In the London Photographic News .- — 

All the forces of nature — motion, heat, light, electricity, TDHgnetlsm, 
chemical affinity — have Intimate relations or correlations with each other. 
These forces entfender each other; sorihat, one being given, we can, b,v put- 
ting It Into action, produce all the others. This generation or homo^jenesia 
.of the various forces by each other takes place in definite proportions, or 
according to the law of fixed equivalents; so that the quantity of any one 
of these forces expehded in the act of generating another force is always 
represented by a corresponding qoantltyof the force engendered. Thus, for 
example. If, to create a roccbaaical force, we expend, without loss, the 
quantity of heat necessary to raise a kilogramme of water one degree of 
heat, the mechanical force produced will be capable of raising, in a second 
of time, 427 kilogrammes to the height of a meter; and reciprocally, if, to 
produce one degree of heat, we expend the force capable of raising a meter 
In heltcht, In one second, a weight of 427 kilogrammes, the quantity of heat 
engendered will be that necessary to communicate, and will sufHce to com- 
municate to a liter of water one degree of temperature. M. de Beutimont's 
marhine admirably demonstratea this fundamental principle, which will 
receive its full development when science shall have become able to define 
and accurately determine the mechanical, thermal, photogenic, electric, mag- 
netic, and synergic equivalents ae clearly and accurately as it has arrived 
at determining the chemical equivalents of various simple and compound 

But (his is not all. In making another step In advance, we have estab- 
lished, as a certain proposition, that the generation or bomogenesis of the 
various forces of nature la accomplished by a real transformation of one 
into another; so that, for exampi h t d gl ditl ' ira 

formed Into a motive power, into Qi mag m 

affinity; or, rather, becomes motl ectr tv m 

chemical affinity. The beautlfu pe m ra 

fully developed by Foucault, of a be ra 

hot when this motion suddenly st ped fli 

Btration of the transformation of m th 

of beat — a transformation regul 

length we aiiive at the theory ta m 

relations of the bomogenesis, of es m tra m 

always obeying the laws of equi co 

Mr. Grove and M. Segtiln are p rre 

nature there are only two things m 

forms, and submitted to the law 
pressed on mutter, which cannot m 
snm of Its active forces, which be ra cd 
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WTicn a tay of lisht f»I1» upon a iln^errcolnie plats, rorminf; part of a 
Knlifnnicdrcuit, whiih (ntludes a gnlvanomeler and Br«iru«'a metnl lie ther- 
mometer, there is IriatantfliLeously and simultaneously produced chtmica! 
alHuitr on the stnfaee of the plate, an electric current in Ibc galvanometer, 
ail elevation of tetnperatare in tbe Ibermoineter, motion in the two needlea 
of tbe gnlvanometer and thermometer, etc. As a concrele and Btriking 
example of homo^;eneals, we may InBtunce what we will term the human 
machine, that masterpiece of creative power. It is suslalnod solely, Srst by 
alimentar)' provision, composed of carbon, hydro^n, nltro^a, anil asElml- 
lative mineral principles, then by atmospbcric air inirodoced by respiration. 
Tbe vital phenomenon, par axellence, is the combustion of carbon and 
hydrofjen by the oxygen of the atmosphere— a comliustion which, it ap- 
pears to UK, is summed up in a first disenfcagement. In a first motion, in a 
first circulation. Mow, observe to what Ibis tint motion gives binh : a veiy 
fntense beat, which maintains our whole body, even in winter, at a temper- 
ature of nlnety-elf-hl degrees Fahrenheit; an electric or nervous current, of 
which M.Helmholtzhasestablislied the existence and meaSDreil the velocity; 
the circulation of the blood in the entire system of arteries and veins; a 
mechanical tbrce sufficient to transport Ibe entire body which, apon an 
average, weighs KK) pounds, with a velocity of several yards per second; 
the muscular force exercised by tbe various organs, which make of an active 
man one of the strongest animals In creation; chemical atHnity, under a 
thousand different forms, with ibe very complex series of combinations and 
decompositions, assimilations and aecretions, etc. : evidently, this is not only 
the correlation of physical forces. It is also their homo;;eriei^is, their mutnal 
transformation, their identity in cause and also in nature, etc. 

HEW COSMICAL FOKCE. 

Jacobi, of St. Petersbutg, well known to Ibe scientific world for his fine 
researches on light and magnetism, hoa recently thrown out some remark- 
able ideas on the necessity of introducing Into calculations of the planetary 
system a new force, besides gravilallon, namely, induction. The namerons 
practical applications of the remarkable force, eieclro-magnetism, he says, 
have rather pushed out of sight the vast Importance of tiie discovery In a 
purely scientific point of view, and observes that he has no scruple In 
placln;t 't by the side of gravitation as a force In celestial mechanics. Here 
are a few of the moat intelligible links in his chain of reasoning : All bodies 
are magnetic to a greater or less degree; the earth is a vast magnet, and it 
Is doubtless the same with other planets and Ibelr eat«llites, and even with 
the sun himself. Now it is a general law, and also a fltcl proved by every- 
day experience, that when two bodies, both permeated by magnetic cnrrenta, 
approach or recede from each other, their approach or their recession gene- 
rates contrary currentB of induction. And It is these cntrenls of Induction, 
with their consecutive and perturbative attractions or repulsions, tliat be 
pi-opoaos to Introduce into tlie explanation of tbe phenomena of celestial 
mechanics. 

INFLUENCE OF LIGHT IN GRAVITATION. 

The following is an abstract of an essay on the above subject, by Dr. Wm. 
ID of contlgiuouB atoms of matter. 
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Impressible by light. 2. That the Telocity of motion of these atoma toward 
each other is a measure of the forn'O of njavily. 3. That the velocity of 
tbosH moving atomii la equal to the velocity of light. 

It U further ar^aed that the force of gravity mitkes angles and surfaces on 
the earth, coindding with those of ll|;ht IVom the sun; and that, like light, it 
is modilied hy the density and masses of matter throagh which it passes. 
The mean direction of the solar force on the earth must he toward that 
point which would indicate the place of its roeao weight. This must be at 
the centre of gyration, since tbat is the point at whicb. If all tbe matter were 
collected, it would revolve with the same volocltj. According to Mr. Farey, 
the distance of the centre of gyration from the centre of motion, in a solid 
sphere revolving about one of its diameters as an axis, is found by multi- 
plying its radim into .6325 decimal. The eanh'a radius being 3956 miles, 
when multiplied by .6325 gives 2503 miles, aa the distance of the centre of 
gyration in tbe earth from the centre of motion. 

All tbe matter of the earth's surface lying within tbe parallels 54° 96' 
north and south of tbe equator, has its frravily diminished by the action of 
the sun, and Increased beyond them to the poles. Gummere, in his work on 
Astronomy, chnp. xvii. 70, estimates the angle of dlmlnisbeil gravity at the 
earth's surface produced by eolar action at 5.5". 

If the whole surface of the eartii is represented by unity, then that surface 
embraced between the parallels of 23° 27' 51" will be rcprcscnred hy .3!!8ia5 
decimal. These aurfncea are in the ratio of sphcrca of matter, the relative 
' masses of which are as 1 to .35 decimal, and the diameters of which are as 
1 to .631 decimal. The above masses are In the ratio of the relnllve densities 
of the sun and earth; and the diameters are in tbe ratio of radios to tiie 
distance from the centre of gyration to the earth's centre. These numbers 
also represent the relative velocity of the extremes of decomposed solar 
light, the number of red undulations in an inch being .37&4(), while that of 
the violet undulations la .59750 in an inch. Conaidering the earth as a sphe. 
roid, they also represent the velocity of the earth's rotation at the equator, 
and at tbe parallels of 54* 26'; or Ihe extremes of the sdar force on the earth's 

The planets are supposed to be collections of atoms of matter in motion. 
The force of their gravity toward each other, and consequently to the sun, 
ought to be known by the velocity of their atomic motion toward each other. 
Honco, their diOaaces from Ihe sun ought to be inversely proportional to their 
densities. The following shorter process of Kepler's Third Law gives the 
inverse ratio of velocities, which squared gives the distance of the planets: 
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If the earth's true distance, fouQd ftrom the above figures, b« divided by 
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. In Biot's Astronomy the density of Mereniy, resnltins from the diameter 
and masa tbero given, ta 3.0971 hut in the anthor from whom Olmsted copies, 
It is put dowti us 1.13. Lapiara is bctncen thenf. 

It has been shown that tlie square roots of tbo dialances of tlie planets are 
inversely proportional to their velocity of revoiulion. Hence, the nearer a 
pinnct approaches Che Bun, its velocity is moro and more increased. At tha 
distance of one mile, tbertifoco, from the eun, Che velocity of the earth's revo- 
lution around it would be nineteen miles per second, multiplied, by the square 
root of eJS1237a miles, which equals 10 x 9741 = 38-JI3(( miles per second, 
■which i» very near!// the e^liiiated velocity of Uyhl. The atoms of terrestrlnl mat- 
ter, therefore. If placed at the surface of the eim, wonid have a motion equal 
to the velocity of solar lijrht. 

If the resistance of atoms of matter retards the velocity of light and modi- 
fies the force of gravity, the amount of sacli retardation oujtht to bo in 
some ratio with the namber of atoms, or masses of the planets. It is found 
that the sixth roots of Che mat<ses represent t)i is relnrifation. The times of 
rotation of Ihe planets, therefore, should he in the ratio of the square roots 
of the cube roots, that is, the sixth roots of the masses. 
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GKOWTII OF A CRYSTAL. 
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molecnlee. A. crfstat, like ■ plant, Is developed In e. mediDm ; and ta ttie 
plan! owes the special peculiaritiee of its individual form, uotwittismndiTig 
the seemingly perfect freedom of lis growth, to special circnraslances in the 
soil, the air, the weather, dnriniE thai 8rowih;and its general similarity to 
other pluotB of its bind, to the organic laws that control the conditions of Its 
species; so mast the crystal be considered as the reenll of many cooperating 
Influences, including those of the foreign constituenls of the mother liquid, 
those of temperature and other physical conditions, and involving the prin- 
ciple that tho molectiles, whether those deposited, or those about lo become 
so, affect or are affected by— and that to considerable distances — the whole 
of the formed and fonnia^ crystal matter. 

It would be as useless to expect to csplain the growth of a crj'Stal without 
some such view as this, as to endeavor to account for the growth or ontwaid 
form of a particular plant by the development of a single leaf. 

CUEI0D8 NUMEHICAL EELATI0N8. 

Col. James, K. E., in a commnnication to the London Aihenaum, points 
out tho following curious relations of numbers: — 

The length of a solar year la 365.'a43 days. The ICDgth of a degree of 
longitude at the equator, tabeu from the printed Geodetical Tables of the 
British Ordnance Survey, is 365,234 feet; so that if the length of a degree at 
the equator Is divided by the number of days in the year, it will give 1,000 
feet, or, more exactly, 999.977 feet, which would give the foot within one 
thousandth part of an inch, a quantity which cannot be seen. 

Again, ihelengtliof a degree of latitude at the central point of the British 
Islands Is 3fiS,242 feet, and the length of a degree of latitude, measured on 
that parallel, divided by the nutuber of days in Iho year, gives exactly 1,000 

There is no connection between the number of days in a year and the 
numt>erof feet in a degree of latitude or longitude; but aAer a lapse of a few 
thousand years, the scientific traveller from New Zealand may pay us tba 
same compliment which some of our sdcntlflc travoUera are now paying the 
Egyptians, and attribute to scientific refinement that which la simply a 
curious accidental agreement in the numbera. 

DTNAUICS or GASES. 

The fbllowing is an abstract of a paper presented to the British Association, - 
" On the Dynamical Theory of Gases," by Professor C. Maxwell. "The phe- 
nomena of the expansion of gases by heat, and their compression by 
pressure, have been expliUncd by Joule, Clanssens, Herepath, etc., by the 
theory of their particles being In a state of rapid motion, the velocity depend- 
ing on the temperature. These particles must nofonly strike against the 
sides of the vessel, but against each other, and the calculation of their 
motions is therefore complicated. The author has established the following 
■ results: — 1, The velocities of the particles are not uniform, but vary, so iJiat 
they deviate flom the mean value by a law well known in the " method of 
least squares." 2. Two different sets of particles will distribute their veloci- 
ties, so that their Hires OHTE will be equal; and this ieads lo the chemical law, 
that [he equivalents of gases are proportional to their specific gravities. 3. 
From Professor Stokes's experiments on friction In air, it appears that the 
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distance trarelled hy a particle between conBecatire colliBlons le atioat 
T^T^HT! <*f ^i' incb, Ibe mean veloctly bclnR: about 1,SOO feet per seeond; 
and therefore each panicle makes 8,1)77,200.000 collisions per eocond. 4. 
Tbe laws of the diffusion of gaees, as eslnblished by Proreesor Graham, Jr„ 
are deduced Trom this iheor;', and the absolnle race of diffuaion throu|;h an 
openini; ca.n be calcolaled. The author inlenda to apply his malhemaltcal 
methods to the explanation on this hypothesis of the propapKiou of sound, 
anil expects some ll(thl on tbe mystetions qocslioQ of the absolute number 
of such particles ia a given mass. 

COLOK-B LINDH ESS. 

If there 1r one Inflrmity or delect of those Ato ecnses with which we are 
most of na blest which more thati any other attracts sympathy a.nd clsima 
compassionate consideration, It is blindness, — an inability to know what is 
beanilful la form or In color, to appreciate light, or to recogniie and compr*- 
Lend the varying features of our fellow-men, — a perpetual darkness in the 
midst of a world of light, — a total exclusion fh>m the readiest, pleasanlest, 
and most available means of acquiring Ideas. 

And yet who would suppose (hat there exists, and Is tolerably common, a 
partial blindness, which has bardly been described as a defect for more tban 
half a century, and of which It may bo said, even now, that most of those who 
suffer fh>m it are not only themselves Ignorant of Ibe fact, bat those about 
them can hardly be induced to believe it. The unhappy victims of this par- 
tial blindnoBS (which is real and physical, not moral) are at sreai pains In 
learning what Co tbem are minute distinctions of tint, although to the rest of 
Che world they are diflferences of color of the rao't market! kind, and, after 
all, they only obtain the credit of unusual stupidity or careless Inattention, 
in reward for Iheir exertions and in sympnihy for their visual defect. Wo 
allude to a peculiarity of vision nhleh first attracted notice in the case of 
the celebrated propounder of Iho atomic theory In chemistry, the lute Dr. 
Dalton, of Manchester, who, on endeavoring to find some object 10 compare 
In color with hla scarlet robe of doctor of laws, when at Cambridge, could 
hit on nolhing which better agreed with it than the foliage of the adjacent 
trees, und who, to match his drab coat, — for our ieamed doctor was of the 
Society of Friends, — might possibly have selected crimson continuations, as 
the quietest and nearest match the pattern-hook of his tailor exhibited. 

An explanation of Ibis curious defect will be worth listening to,, tbe more 
BO as one of our most eminent philosophers. Sir John Herschel, has recently 
made a few remarks on the subject, directing attention at the same time to 
other little known but not unimportant phenomena of color, which bear 
upon and help to explain It. 

It is known that white light consists of the admixture of colored rays in 
certain proportions, and that the beautiful prismatic colors seen in Ihe rain- 
bow are produced by the different degree in which the various rays of color 
are bent when passing from one transparent substance Into another of 
different density. Thus, when a small group of color-rays, forming a single 
pencil or beam of white sunlight, passes into and through the atmosphere 
during a partial shower, and falls on a drop of rain. It is first bent aside on 
entering thu drop, then i-eflccled from the insirte surface at the back of the 
drop, and uliimaiely emerges in an opposite direction to its original one. 
Daring these changes, however, although all tbe color-rays fonning the 
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nliite pecctl havetKon twnt, esch bus been bent at a different angle, — the 
red most, and the blue least. When, therefore, they come out of ihB drop, 
the red ra.yt are quite eeparaled from the blue, and when the beam teaches 
its destination, the various colors enter Ibe eye scparalely, forininp a line of 
variously colored light, the upper part red and the lower pan blue, inelead 
of a mere point of white light, aa the my would have appeared If seen before 
It entered the drop. The eye naturally refers each part of the ray lo the 
place from whence it appears to cume, and thns, with a nnmber of drops 
falling: and the snn not obscured, a rainbow h seen, which represents part of 
a DHmber of concentric circular lines of color, the oulermost of which is red, 
the Innermost violet, and the intermediate ones we respectively name orange, 
j-ellow, green, blue, and Indigo. 

It has also been found, by caref\il experiment, that these are not all pure 
coloia, most or thjim t>cing mixtures of some few thai are really primitive 
and pure, and necessarily belong to solar light. It Is these, mixed iti due 
proportion, which make up ordinary white li^ht, which is the only kind seen 
when the sun's rays have not undergone this sort of decomposition, or sepa- 
ration Into elements. The actual primitive colors are generally sapposed to 
bo red, yellow, and bine, and much thftorellcal as well as practical dlscussiotk 
has arisen as to how these require lo be mixed, what proportion they bear 

matters, for which we must refer to Mr. Field, Ur. Owen Jones, and others, 
who have studied the subject and applied it. 

Id a general way it ia foand convenient to leraember, or rather to assume, 
that three parts of red, Sve parts of yellow, and eight parts of blue, form 
together white, and, therefore, that the pencil of white li^ht contains three 
rays of red, five of yellow, and eight of bine. To produce the other prismatic 
colors, we mnst mix red with a little yellow to form orange; yellow with 
Borne blue to form green; much blue with a little red to form indigo, and a 
little blue with some red to form violet. In performing expcrlmenlB on color 
It Is convenient, instead of a drop of water, fo substitute a prism of glass In 
decomposing the rays of Ught. We may thus produce at will a convenient 
Image, called a prismaUc ^peetrum, which, when thrown on a wall, is a broad 
band of colored lights, having all the tints of the rainbow In the same order. 
Looking at this image, the red is at the top and the violet at the bottom, 
and It may be asked. How does the red get amongst the bine to fbrm violet, 
if the red rays are bent up to the (op of the spectrum ? The answer ia, that 
a quantity of white light not decomposed, and a part of all the color-rays, 
reach all parts of the spectrum, however carefally it la sheltered, bat that so 
many more red rays get to the top, so many more of the yellow to the 
middle, and so many more blue to where that color appears most brilliant, 
that these are seen nearly pure, whilst where the red and yellow or yellow 
and blue mix they produce distinct kinds of color, and where the blue at the 
Ijottom is faint, and some of those red rays fall that do not reach the red 
part of (he spectrum, the violet Is produced. In point of tari. therefore, all 
the colors of the spectrum, as seen, are mixtures of pure colors with while 
light, while all but red are mixtures of other pure colors with some rod and 
some yellow, as well as white. Primitive nnd pore colors, therefore, are not 
obtained in the spectrum, and a, question baa arisen as to which really de- 
serve to be called pure; Dr. Tonng upholding green against yellow, and even 
regarding violet as primitive, and bine a mixed color. A consideration of 
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• 
the reratu of this theory wonid lead us futher than Is necesfaiy for the 
purpose we have now in view. 

We also And philosophers now-a-daya calmly discussing a question which 
most people eonsidereil seiilod very long ago, namely, whether blue and 
yellow tot^lher really make preen. 

Il is of uo use for the artist [0 lift up his eyes with astonishment at any one 
being so insane as to question so generally admitted a statement. In vain 
docs be,point to Iiis pictures, in wliich his greens have been actually sq pro- 
duced. The strict photologiat at once puts him down, by informing him that 
he knows little or nothing of the real state of the case : his (the artist's) col- 
ors are nesofiBe, or hues of more or less complete dariiness; whereas in nature 
the color qitestion is to tie decided bj poiiUve eolora, or hues in which all (he 
light nsed is of one kind. The meatiing of this will be best understood by 
an example: When a ray of white light blla on a green leaf, part of the 
ray is absorbed and part leSected, and Che object is therefore only seen witb 
the part that is reflected. That which is absorbed consists of somfc of each 
of the color-rays, and the resulting reflected light is nothing more than a 
mixture of what remains after this panial absorption. The green we see 
consists of the original while light deprived of a portion of its rays. It is 
' not a pure and absolute green, but only* a residiud groap of colored rays, and 
thus in so fkr the green (vlor is ntgative, or consists of rays nol absorbed. 
It is therefore partial darlcneia, and not absolute light. If, however, on the 
other hand, a ray of white light is passed through a transparent medium 
(s. g., some chemical salt) which has the properly of entirely absorbing all 
bat one or more of the color-rays, and no part of the remainder, then all (he 
hgbctbat passes throogh (bis medium is of the one color, or a mixtnre of the 
several colors that pass; and if such light is thrown on aahile groond, the 
reflected color will he poaiiive, and not negative, and is fkr purer as well as 
brighter than the color obtained in the other way. It has been found by 
actual experiment that when positive bine, thus obtained, is thrown on 
positive yellow, the resulting reflected color bears no resemblance to green. 
Sir John Hcrschel considers that whether green la a primitive color — in 
other words, whether we really have thive or four primitive colors — remains 
yc( an open qncstion. 

It was necessary (o explain these mattcra about color before directly 
referring to the subject of this paper, namely, blinilncBa to certain color-rays. 
It should also t>e clearly nnderatooil that the persons subject to this peculiar 
condition of vision have not, necessarily, any mechanical or optical defect in 
the eye, as an optical instrument, which may be strong or weak, long-sighted 
or shon-sighted, quite independently of it. Color-blindness does not in any 
way interfere with the ordinary requirements of vision, nor is there the 
amallest reason to imagine that it can get worse by neglect, or admit of any 
Improvement by education or treatment. 

Assuming that persons of ordinary rision sec three simple colors, red, 
yellow, and blue, and that all the rest of the colors are mixtures of these 
wilh each other and with while light, let us try (o picture to ourselves what 
must be the visual condition of a person who is unable to recognize certain 
lays ; and as it appears Ihat there is but one Kind of color-blindness known, 
we will assume that the person is unable to recognize those rays of white 
light which consist of pure red and nothing else. In other words, let us 
Investigate the sensations of a person blind so for only as pore red ia 
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Mi visible ohjects either reflect tho aame kind of light as that which falls 
on ihem, abaocbinj; part and reflecting the rest, or else they absorb more of 
jome color-rays than others, and reflect only a Tic;jallve tint, made up of a 
mixlure of ail the color-rays not absorbed. To a color-blind person, the 
mixed light, as it proceeds fVom the sun, is probably white, as seen by those 
having porftect vision; for, as we have explained already, positive blue and 
yellow (the color-rays when red is excludedl do not make (?reen, and tho 
absence of the red ray is likely to produce only a slight du-kening effect. 
Bo for, then, there la no difference. Bnt how must it he with regard to color? 

Bearing in mind what has been said above, it is evident that In withdrawing 
the red rays from the apeclnim, we afTect all the colors. The orange is no 
longer red and yellow, but darkened yellow; the yellow is purer, the green Is 
quite distinct, Uie blue purer, and the Indigo and violet no longer red and- 
blue, but blue mBiglcd with more or less of darkness, the violet being the 
darkest, as confining least blue In proportion to red, while the red part 
itself, tlion;;h not seen as a color, is not al^lutely black. Inasmuch as Its part 
of the spectrum is faintly colored with the few mixed rays of blue and yellow 
and white that escape fVom their proper place. The rod then ought to he 
seen as a gray neutral tint, the oran;^ a dingy yellow, the indigo a dirty 
indigo, and the violet a sickly, disagreeable tint of pale blue, darkened con- 
siderably with black uid gray. 

Hexl, let OS take tho case of an infolligent person affected with rol blind 
nees, bnt who is not yet aware of the fact. He has been taught f m hlld 
hood that certain shades, some darker and some brighter, but all f n ral 
lint, and not really presenting to him color at all, are to ba called by a 1 
names, — scarlet, crimson, pale red, dark red, bright red, dark gr d k 
pnrple, brown, and others. With nil these he can only nssociat n id a f 
gray; nor can he possibly know ihat any one else sees more th ho does. 
Having been taught the names they aro called by, he remembers the names, 
with more or less accuracy, and thus passes master. There is a real difier- 
ence of tint, because each of these colors consists of more or loss blue, 
yellow, and white, mined with the red; and our friend is enabled to recog- 
nize and name (hem, more or less correctly, according to his aculeness of 
perception and accuracy of memory. 

If we desire to experiment on such a person, we must ask no names what- 
ever, but simply ploee before him a number of similar objects dilTcrenlly 
colored. Taking, for example, skeins of colored woGIb, let us select a com- 
plete series of shades of tint, from red, through yellow and green to violet, 
and request him to arrange them as well as ho Is able, placing the darkest 
shades first, and putting those tints together that are most like cnch oilier. 
It Is curious then to watch tho progress of the arrangetnent. In a case 
lately tried by the writer of this article, the color-blind person first threw 
aside at onee a particular shade of pale green as undoubted white, and then 
several dark blues, dork reds, dark greens, and browns, were pat together 
as block. The yellows and pure blues were placed correclly, as far as name 
was concerned, hy arranging several shades In order of brightness, — but 
the order was very different from that which another person would have 
selected. The greens were grouped, some with yellows, and some with blues. 

The colors in this experiment were all negntlve and impure; but we may 
also obtain something like the same result with positive color, transmitted 
by the aid of polartied light through plates of mica. In a ease of this kind 
described by Sir J. Uerachel, the only colors seen were blue and yellow. 
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wliile pale pioka and (treena wero regarded aa cloudy whitB, fine pink aa 
very pale blue, and crimson as bine ; while red, rndity pink, and brick red 
trere all yellows, and fine pink blue, with murh yellow. Dark eliades of 
red, blue, or brown were couaiderad aa merely dark, no color being recog- 

Tiie account of Dr. Dalton'a own peculiarity of vision, by himself, ofl'era 
considerable IntereEt. He says, speaking of flowers: "With respect to 
colors that were white, yellow, or fct^en, I readily assented to the appropriate 
term ; blue, parpie, pink, and crimson appeared rather less dlstlntniiaha1)te, 
being, according to my Idea, all referable to blue. I have often seriously 
asked a person whether a flower was blue or pink, but was generally con- 
sidered to be in jest." He goes on further to say, as the result of hla 
experience: " 1st, In the solar spectrum three colors appear, — yellow, blue, 
and purple. Tbe two former make a contrast; the two latter seem to differ 
more in degree than in kind. 3d. Pink appears by dayl){;ht to be sky-blue 
a little faded; by candle-light it assamea an orange or yellowish appearance, 
which forms a strong contrast to blue. 3d. Crimson appears muddy blue 
by day. and crimson woollen yam is ranch the same as dark bine. 4lh. Red 
and scarlet have a mote vivid and flaming appearance by candie-llght than 
by dayHght" (owing, probably, to the quantity of yellow light thrown upon 

As anecdoiea concerning tbis carious defect of color-vision, we may quote 
also the following: " All crimsons appear to me (Dr. Dalton) to be chiefly 
of dark blue, but many of them have a strong tinge of dark brown, I have 
seen specimens of erimion darrt and mud which were very nearly alike. 
Crimson has a grave appearance, being the reverse of every showy or 
splendid color." . Again ; " The color of a florid complexion appears to me 
that of a dull, opaque, blackish blue upon a white ground. Dilute black 
ink upon while paper givca a color much resembling that of a florid com- 
plexion. It has no resemblance to the color of blood.'' We have a detailed 
account of the case of a young Swiss who did not perceive any great differ- 
ence between the color of the leaf and that of the ripe fruit of the cherry, 
and who confounded the color of a sea-green paper with the scarlet of a 
riband placed close to it. The (lower of the rose seemed to him greenish 
blue, and the ash-gray color of quicklime light green. On a very carefat 
comparison of polarized light by the same Individual, the blue, white, and 
yellow were seen correctly, but the purple, lllacrand brown were confounded 
with red and blue. There waa in this case a remarkable difference noticed 
according to the nature and quantity of light employed; and as the lad 
aeemed a remarkably favorable example of the defect, tbe following curious 
experiment was tried. A human head was painted, and shown to the color- 
blind person, the hair and eyebrows being white, the flesh, brownish, the lips 
and cheeks green. When asked what he thought of this head, the reply 
was, that it appeared natural, but that the hair was covered with a nearly 
white cap, and the carnation of tbe cheeks was that of a person bcated by a 
long walk. 

There is an interesting aeconnt In tbe FAiIi>nipAioiI TransaOiims /or 1850 
(p. 325), which well illostrates the ideas entertained by persona in this con- 
dition with regard to their own state. The author, Mr. W. Fole, a well- 
known cIvU engineer, thus described his case: " I was about eight years 
old, when the mistaking of a piece of red cloth for a green leaf betrayed the 
ome pecaliority in my ideas of color; and as I grew older 
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continned errors of a aimllBr kind led my friends to snspeol thnt my eyesight 
vrns derei'tive ; but I myself could not compreliend tbie, insbtiDg that I saw 
colors tiearly enough, and only misioolt Ilieir tiames. 

"I was articled to a civil engineer, and had (o go throagh many years' 
practice In making drnnlngs of the kind connected with tbis profession. 
These are frequently colored, and I recollect often being obliged to ask, in 
copying a drawing, what colors I ought to Dse 1 but these difficulties left no 
permanent impression, and up to a mature age I bnd uo suspicion that my 
vision was different from that of other people. 1 frequently roade mistnkos, 
antt noticed many circumstances in regard to colors which temporarily per- 
plexed me. r recollect, in particular, having wondered why the heantifal 
rose light of sunset on the Alps, which threw my friends into raptnree, 
seemed all a delusion to me. I still, however, adhered to my first opinion, 
that I was only at (iult in regard to Ihs names of colors, and not as to Iho 
Idea of them; and this opinion was Etrengthened by observing that the 
persons who were attempting to point out my mistakes often disputed 
among themselves as to what certain haes of color ought to be called," Hr. 
Pole adds tbat be was nearly thirty years of age when a glaring blunder 
ol>]iged him to investigate bis case closely, and led to the coaciuEion that ha 
was really color-blind. 

Alt color blind persons do not seem to make exactly the same mistakes, 
or see colors in the same way; and there are, no doubt, many minor defects 
In appreciating, remembering, or comparing colors which are safflclently 
common, and which may be saperadcled to the true defect, — that Of the 
optic being InsenEibte (o the stimulus of pore red light. It has been asserted 
by Dr. Wilson, the author of _an elaborate work on the sqhject, that as large 
a proportion as one person in every eighteen is color-blind in som'e marked 
degree, and that one in every flfly-flve confounds red with green. Certainly 
the namber is large, for every inquiry brings out several cases ; bat, as Sir 
John Herschel remarks, were the avorajce anything like this, it seems Incon- 
celvablo that the existence of the defect should not bo one of vulgar noto- 
riety, or that it should strike almost all nnedueaied persons, when told of It, 
as something approaching to absurdity. He also remarks, that if one 
soldier out of every fifty-five wore auablo to distinguish a scarlet coat from 
(treen grass, the result would involve grave inconveniences, that mttEi have 
attracted notice. Perhaps the fact that a difference of tint Is recognized, 
although the eye of the color-bUnd persbn does not appreciate any differ- 
once of color, when red, green, and other colors are compared logelher, and 
thot every one Is edocated to call certain things by certain names, whether 
he understands the true meaning of the name or not, may help to explain 
both the slowness of the defective sight to discover its own peculiarity, and 
the unwillingness of the person of ordinarj' vision to admit thai bis neigh- 
bor really does not see as red what he agrees to call red. 

There is, however, another consideration that this cnrlous subject leads to. 
It Is known Ibat out of every 10,000 rays issuing from (he sun, and pene- 
trating space at the calculated rate of 200,000 miles in each second of time, 
about one-flfth part is allogelher lost and absorbed in passing through the 
atmosphere, and never reaches the outer envelop of Iho iinman eye. It is 
alBO known that of the rays that proceed from the Eun, some produce light, 
some heat, and some a peculiar kind of chemical action lo which the mar- 
vels of photography are due. Of thesa, only the light rays are appreciated 
specially by tbe eye, although the others aie certainly quite as impoitaut in 
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preserrin); lift and cnrrrlnff on Che linelneag of the world. Who can tell 
nbetlipr, In nddllion to ihc raye a( olureil light thiit tugclher form a beam 
of while li^ht, fonr-flfihs of which only pass tliroojfh tho atmosphere, there 
may not have emanated fium the sun other nj» alto^ther aliBoilied and 
lost; or icheiher, in eniwing the human eye, or belnj; received on the retina 
Bt the back of the eye, or made sensiljle by the optic nerve, there may not 
Lave been losses and absorptions sufflcient to shut out Trom us, who eojoy 
what wo call perfect viaion, some other sonrt^s of information? How, in a, 
word, do we who see clearly only three or four colors, and their rariona 
combinations, together with their combined white light, — how do we know 
that to beings othcrwiae organlied, the heat or chemical rays, or otben 
wc are not aware of, may not give distinct optical impressions? We may 
meet one person whose sense of hearing la Eufflcicntly acule to enable bint 
to hear plainly the shrill night-cry of tho bat, often totally Inaudible, while 
his friend and daily companion cannot perhaps distinguish the noise of the 
grasshopper or tho croaking; of frogs, and jet neither of these differs suf- 
ficiently from the gonerality of mankind to attract attention, and both may 
pass through Ufa without flnding oat their differences in organization, or 
knowing that the sense of hearing of either Is peculiar. So undoubtedly it 
is with light. There may be some endowed with visnal powers extraordi- 
narily acute, seeing clearly what la generally altogether invisible; and this 
may have reference to light generally, or to any of the varloos paru of 
which a complete sunbeam is composed. Such persons may habitually see 
what few others ever see, and yet be altogether unaware of their powers, as 
the rest of the world would bo of their own deficiency. 

The case of the color-blind person is the converM. He sees, it Is true, no 
green in the fields, or on the trees; no shade of pink mantling in the coan- 
tenance, no brilliant scarlet in the goranlam flower; but stjil he talks of 
these things as if he saw them, oiul Ae believei he does see Ottia, nntil by a long 
process of investigation he finds ont that the Idea he receives from them Is 
Tory different from that received by his fellows. He often, however, lives 
on for years, and many hare certainly lived out their ilves, withonl goessiag 
at their deficiency. 

These results of physical defects of certain kinds remaining totally un- 
known, either to the snbjeet of them or his friends, even when all are edn- 
cated and Intelligent, are certainly very curioaa ; but It will readily be seen 
that they are inevitable in the present development of onr faculties. In 
almost everything, whether moral or intellectaal, we measure onr fellows by 
oar own standard. He whose facaltles are powerful, and whose intellect la 
clear, looks over tho cload that hovers over lower natures, and wonders why 
they, loo, will not see truth and right as he sees them. Those, on the other 
hand, who dwell below, among the mists of error and the trammels of pre- 
judlce, will not believe that their neighbor. Intellectually loftier, ecee clearly 
over the fog and malaria of their daily atmosphere. 

In taking leave of the question of color-blmdness. It should be mentioned 
that hitheno no case has been recorded in which this defect extends to any 
otberray than the red. There seems no reason for this, and possibly, if they 
were looked for, caae>i might be found In which the insensibility of the optic 
nerve had reference to the bine Instead of the red ray,— the ieaat, instead of 
the most. refVangiblo part of the beam of light. It would also bewell worth- 
the trial iJf those who have any reason to snppose that they enjoy a superiority 
Of vision would determloe by actual experiment the extent of their nnnsual 
13 
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powers, and learn whetber they refer to an optical appreciation of the cheml- 
c^ or heat rays, or show any modlScatiOQ of the solar spectrum by enlari^ 
mem or otherwise. 

I.aa(]y, it would be well, when children show an nnnsnat difflcalty In de- 
Bcrlblng colore, to try, by some snchexperlmen teas those hero related, whether 
any delbct of color-blindness exists or not. It would clearly be undesirable 
that sncll children as havB this defect shonld waate time in learning accom- 
pliBhment8 or professions which they most always be unable to practise. They, 
tbeir parents, and teachers may thus lie saved some of that disappointment 
whicb Is alWHya eitpetienced when presumed tastes and talents are cultivated 
or (breed contrary to the natural powers of the Individual. ItmnstcleBirSy lie 
hopeless to endeavor to obtain good taste in colore, when most of the colors 
tbemselvcBare not seen at all, or are so reco|niized as to present appearances 
altogether different thim those seen by Ibe leet of the world. 



THE CHAMELEON'S CHANGE OF COLOR. 

la 1B3T, the celabraCcd Dutch anatomist, Trollk, ascertained the f^ctof the 
Infloence exercised by light on the color of these animals; and he observed 
klso that there was a constant succession, or oscillation, of colors. Four 
years later, his conntiyinan, Van dar Hoorea, executed the plan of repro- 
ducing in Are different plates the changes of colorheobierred. Theee show 
that the (tandamental color of the animal persists under all the variations 
which may tahe place in parts. He observes that the median line, F^m the 
chin downwards, is alwaj'sofone yellow tint. In bis opinion the changes of 
color are due to a pigment andemeath the skin. This Idea was taken np by 
Hllne-Edwards, who had two chameleons with different shades of color ; the 
one presAltlng violet-spots on its flanks; the other, green spots of varying 
■hade. He observed that the change of color was quite independent of the 
animal's swelling himself out or not. On removing a sn-ip of skin fi'om the 
dead BDlmal, and placing It under a microscope, he observed that the darkest 
color was beneath the tubercles, and that in these spots the yellow color was 
mashed, but not replaced; It still existed, although the violet spots beneath 
It rendered It invisible. Two pigments therefore are possessed by the 
chameleon: one, the yellow pigment, being distributed over the surface; 
the other, the violet pigment, being distributed underneath the former, and 
only becoming visible nnder certain circumstances, socb as the stimulus 
oT light. Hilne-Edwards fbund that, on stimulating the yellow spots with 
alcohol or acids, they became violet; on sllmalatlug the violet spots they 
became yellow. 

And thus, ader many centuries of easy fable and reiterated assumptions, 
the more arduous but more fmltfnl methods of exact science gained the key 
to the whole mystery. But only the key. Hllne-Edwards had explained the 
yellow and black hues, but had not explained the other?. That was reserved 
for Prof. Bmecke, of Vienna. He haa succeeded to the satisfaction of men of 
science; but as It would require more technical knowledge to nudeistand his 
explanation than can be expected of the ordinarj' reader, and would lead us 
to a length beyond our limits, we will merely add, that his observations show 
that the chameleon has his own colors, and does not borrow them trom sor- 
nmndlng objects; if he sometimes shows more of one than of another, It is 
not that, like a negro maiden blushing, the emotions of his soul are eloquent 
on his BurAce, hot simply that the tays of light act upon his skin. After 
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lear no more scandala abont 



Under this name a new form of kaleiilogcope bas retently been broaght 
ont in England. Tbe objocle viewed, instead of being bits of colored glaaa, 
etc., are patchea of floss silk of various colors, arranged on a spindle, capa- 
ble of being drawn in and ont, and rotated, eo as (o make endless cbanges. 
The effect is very pretty, and, as any fignre can be reprodnced and kept sta- 
tloaary, tbe instrument is likely to be of use to designers for manofactnred 
goods, aa well as forming a pleading optical toy. 

THE DEBUSSCOFE. 

This name has been giron to a recent French invention, whicti conslsta of 
two silvered platea, highly polished and of great reHective power, placed 
together In a framework of cardboard or wood, at an angle of seventy 
degrees. On being placed before a small pictare, a design of any hind, no 
matter how rough, or whether good or bad, the debnsscope will reflect the 
portion immed!at«^lJ' under the eye, on all aides, forming the most beaatiftal . 
designs; and, by being slowly moved over tbe picture, will form new designs 
to any extent. Tbe instrament gives the design in such a manner that it 
csD be made stationary at pleasure, until copied. It la, therefore, an Inex- 
hanstiblo treasure to draughtsmen and others. Setting aside the utility of 
the deboSBcopo altogether, it can be made tbe means of gratification iu the 
drawing-room, and, doubtless, will soon assume its proper place along with 
the microscope and stereoscope, as a source of amusement. 

LOSS OF LIGHT BY GLASS SHADES. 
A corrupODdent (W. King) of tbe London Journal ^ Qas-Hghtitig gtvea 
the following table, made np fVom a series of experiments, of tbe amoant of 
light lost by various shades ; -~ 

DncHptiimoriliade. LtnofHRht 

Clear gI»B, ....... 10.67 per cent. 

Ground glass (entire Eurliica ground), . 29.4S •• 

Smooth opul, S2.g8 " 

' Ground opal, -. K.8& " 

GrtHind opal, oraameDted wltb painted 1 

figures, the figures interveDing between \ iS.ee " 

the burner und the photometer screen, ) 

Jn the large amount of tight lost by the use of a clear glass shade exdted 
some surprise, a sheet of common window glass was placed between tbo 
burner and tbe pholomeler screen, when it was found that 9.34 pec 
cent of the light was Intercepted, thus conilcming the result obtained by 
the employment of a shade of clear glass. The shades were selected fVom a 
large number, and great p^as taken to obtain an avero^ specimen of eacb 
kind. 

The result of a series of comparative experiments on the same auljject 



^,Gt)t)^lc 



148 AHMDAI, OF BCIENTIFrC DISCOVEET. 

has been also commnnlcsted lo Silllman's Joomal, November, 1880, by 
F. H. Slorer, Esq., of Boston. Instead of lump shades, however, nm eheeu 
of glass (ordinary window-panes), six by eiKhl inches, were filled to n lai-k 
of blackened wire, which waa faacened to a pbolotneler bar (one linndred 
Inches lung), at a distance of three feet from the gas-light. The lllnminat- 
ing power of the gas used w«a equal to sixteen candles, conBuminir, by cal- 
cdlatLon, one bnndrcd and iwcnly grains of spermaceti per hour. The resutts 
obtained were as fbllows : 



Thick English plate, ... J 

Crfital plate, | 

Eofliah crown, . . . . | 

" Doable English," wtadow-glua, ^ 

"DoobleGerman,"! " " J 

"BlngleGennai,,"! •' " ^ 

Double German, groanil, 9 i- 



Single Geraun, ground,! 
Berkshire (Uau.), ground,' . 
Berkshire enamelled, {. e., gron 

only upon portlona of ita B 

flee, — small figure, 
" Orauge-ooloied " wlndow-iian, 



Af 

"Pnnile" " " " J I 

•■■■■'1 "A 

"O"" A ( 

A. porcelain tianipareacy (Tyrolese ) 
Hunter). . . ' . . . j " 



a3a 

34.48 - 



81 .97 
97.68 



"The tenn 'loss of light,'" says Mr. Storer, "does not at first seem lo be 
Strictly appropriate, for a very considerable portion of the light not trana- 
milted by a, glass shade niight be redected against the walls of the apart- 
metit In which the lamp is burning, and thus aid in (he general illumination 
Of the room. The meaning of the expression is, however, perfectly evident; 
and there can be no doubt that the numbers given express as accaratety as 

light falling, for example, apon the pages of a book held near Its source, 
which would be occasioned by the Interposition of the shades enameialed la 
the tables." 
In commenting npon this subject, the editor of SUlimaD'a Jonmal (nrtber 






1 deilen, the t 



rm Gennan is applied to glasses of Belgian 
igeofllghtwhlch is oKred by ground glaai 



imp shades emplojed by him. 



u used by myself was 
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We cannot doubt tbat the gre«t iou of ligbt proved b;the experimentB 

above given, is lo be, in part at least, accounted for by the conversion of a 
portion of Ibe IJKlit Inio beat,— an effect perfectly in bajmony with the ihe- 
ory of transverse vibrations as applied to explain (he phenomena, of polari- 
sation of beat. On this theory, heat andjiifht are different effects produced 
by one and the Hume cause, and tbey differ physically only in the rapidity 
and amplitude of their vibrations. The screen throogb which the vibration* 
of li|:ht are propagated serves to diminish, first the rapidity of the vibrations 
requisite (o produce tbe most refraaj(ibie rays, and la proportion us tbe trans- 
parency of the screen is dlmlnlebed by any cause, inherent or superficial, 
tbls atrett becomes more and more complete. As the more rapid ethereal 
Tlbretions have probably Iheieaat amplitude, we infer tYBm analogy in sound- 
waves, thnt as waves ot least intensity have tbe greatest amplitude, so with 
the luminiferous ether the entrome rod has but little brilliancy. Hence the 
loss of tlgbt fVom polished screens is small compared with that observed in 
screens of opaline or rongboDeil Kiaas. It nould t>e Instructive to examine 
the spectrum obtained from a pencil of rays under each of the cases given, 
by means of a auIphidB of carbon prism. 

The subject of absorption of Ugbl by screens has long since been carefully 
fliamined by Bousucr. By a photometric method essentially like Rum- 
ford's, Bouguer measured the ions of light In tbe beam of a candle compared 
wltti a Unmbean, and also witb the light of I'ull-moon, in pasBlnii; through 
sisleen thichneasea of common window-gUsa having a united Ihlckuess of 
21 '43 millhnetrcs -^ -85 Inch. The mean loss of light sbovm by these trials 
was as B47 ; 1, or over ninety-nine per cent of the whole quantity. 

Sis plates of the purest mirror plate glass, having a united thickness of 
lS-138 millimetres, diminished the llicbt In the ratio of 10 to3, occasioning a 
loss of abont seventy per cent of diffuse daylight. A mass of very pure 
glass, about three Inches thick, diminished tbe llt(ht only about half the latter 
amount, owing lo Its being a single mass, and not cut np Into many planes. 

He also measured the absorbing power of sea-water for light, and found, as 
the [vsuits of experiments made in France, and of observations also in the 
torrid zone, thai at the depth of three hundred and eleven French (eet the 
li^bt of the sun would t>e equal only to that of the tail moon, and at the 
depth of six hundred and sevenly-nlne feet would wholly disappear. Ho 
estimates the transpniency of the air as four thousand Sve hundred and 
seventy-flve times greater than that of sea-water; and th>m the propertleg of 
a logarithmic curve ( which he calls graduluciqut), whose itaictlons he had 
detetmined experimentally, he seeks Co 6x tbe outer limits of the etmosphete. 



The following article is communicated lo Siaiman'a Journal by Proftssor 
OgdenW. Rood, of the Troy (N.T.)DnlverBity : — 

Some time ago, while looking at a bright sky through three plates of 
cobnlt-glasB, 1 BQW with astonlsbment that the field of view was filled with, 
and traversed in all directions by, small bodies resembling animalcules. 
They were seen on the blue field as yellowish spots, and always appeared 
elongated in the direction of their motion, which was, as a general tbinfc, 
tolerably uniform. The same result was obtained by experimenting upon 
the eyes of a number of persons. Convex lenses of various fod, froni threa 
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Inches to one-balf inch, were now held before the eyes, eo as to glvB the 

blue light variona degrees ot convergence and divergence, withont in tlia 
least altering the appearance of the moving bodies; this seemed to indicate 
that tlieir locality was in tlio retina or in its immediate neit-bborhood, A 
position near the axis or viEion was selected, and observed, when it wa« 
found that these bodies in traversing this spot always pursued the same di- 
rection and path, disappearing at the sanie"polal; other positions near Che 
axis gave like resalts. 

This would seem to preclude (he possibility of (he moving bodies being 
animalcules swimming in the hnmor of the eye; the moat probable remain- 
ing supposition Is, thai they are blood corpnscles circulating in the retina or 
In its immediate neighborhood. The apparent diameter of these bodies 
when seen projected on a window six feet dbtant may be about -^ of an 
inch, which corresponds to aboat -f^jf of an inch on the retina. The 
average diameter of the blood globules Is j^jf of an Inch, but taking into 
account the f^ct that the shadows of the moving bodies are not well de&ued, 
the correspondence may be considered pretty satisliactory. 

The qnestlon now arises as lo the manner in which the bins glass renders 
the cireniatlon visible ; for these moving shadows cannot b« aeen with dis- 
tinctness through rod, orange, yellow, green, nor even purple, media; they 
are, on the other hand, well shown by a certain thickness of a solution of the 
cnpro-sulpbate of ammonia. Yellow solutions, when combined with the 
blue glass or blue solutions, render the circulation invisible, and it does not 
reappear till the yellow Bolution has been made so dilute as'bareiy to 
preserve a yellow tint, and to transmit (he spectrum almost unaltered. This 
shows that the Indlgu and violet rays are principally concerned in the pro- 
daction of (bis appearance; but chat it cannot be attributed lo Snoiescenc 
properties in the blood discs is indicated by the fact that the cireniatlon can 
bo seen through a considerable thickness of crown glass, Ihroagh an Infusion 
of red Bandore wood mixed with ammonia, as welt as through 9 soluElOQ of 
the blsulphateof qninine. 

The only explanatloji that has occurred to me as being probable is the 
fbllowing : the blood discs are yellow, and consequently opaqao, to a great 
extent, to the indigo and violet rays; they would, therefore, in passing befbre 
the retina, cast shadows on It; now, the retina being already strongly im- 
pressed with blue light, that portion of It which was momentarily protected 
fWim the action of this light would experience the compiemenlary sensa- 
tion,— or would see, instead of amoving shadow, a yellowlah moving streak. 
This explains, also, why the appearance Is not seen with any distinctness la 
red, orange, yellow, or green light, for yellow media are, to a great extent, 
transparent to all their rays, and therefore fail to cast shadows. These 
observations, if new, may be of some interest Co those engaged in the study 
of Ihe physiology of the eye. 

ON ODE INABILITY FKOH THE EETINAL IMFRESSIOS ALONE TO 
DETERHINE WHICH EETINA IS IMPEESSED.— BY PItOFESSOB WIU- 
LIAU B. ROGERS. 

Although on flrst view it might be supposed that an impiession made in 
titber eye must necessarily be accompanied by a mental reference (o the par- 
Uculac or|[an impressed, it will be seen Itxini the following; simple expeii- 
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mentg tbat the impTession or itself it not eBsentiall^ sn^eatlve of tlie special 
retinal snrilice on which it is receiTed, 

Exp. 1. Let a short tube of blaik pastebimrd, one-ntlhnf an inch in diam- 
eter, be fixed in a, hole in the centre of a large sheet of the eatnc material. 
Hold the sheet n Ibw inches befote the fiice of a second person, and between 
bim and a bright window, moving it to and fro until tbe brinfliC circular aper- 
ture of tbe lube is brought directly in front of one of the eyes, suppose the 
kileye; and let him fix his attention npon the sky or cloud towliichthe tube 
In directed. He will Rjel as if the impression or ima^ of tbe bole belongs 
equally to both eyes, and wilt be nnable to determine which of tbem really 
receives the light. 

Exp, 3. Similar results may be obtained by rolling ba]f a sheet of letter 
paper into a tube, of oboat one inch in diameter, and holding It befote and a 
little ia advance of one eye, while both are directed to a white waJl some feet 
distant Keeping the view fixed npon the wall, there will be seen npon its 
snn^ce a circular image of tbe remote aperture of the tabe. This, as we 
look hilently at it, wilt appear as If seen equally by both eyes, occupying a 
midway position between them. If nowtheeyes be converged to soma point 
nearer than the end of the tnbe, the circular image will appear against the 
aide of the tube, )i;lving tbe impression that it is seen by the eye which is 
remote trim the tube, and is, at the same time, directed towards the outside. 
For Che complete success of this experiment, the wall should be only moder- 
ately bright, and but little light should fkU on tbe exterior of the tnbe next 
the uneovered eye. 

Exp. 3. Let two tubes of stiff paper, each one inch in diameter and six 
Itiches long, be held close to the two eyes in a converging diiection bo that 
the outer ends may touch each other. Then directing the view Ihrongb 
them to a while wall, at a short distance, the observer will see tbe two tubes 
as one, with a single cin'ular opening cloaily marked out on the wall. If 
now a small object, as the end of the little finger, be brou<{ht near and la 
front of one of the tubes, it will take its place within this circle, end will 
seem to be equally an object of vision to both eyes, so that (be observer will 
be wholly unable to decide before which eye it is actually placed. 

Let the observer next direct hia view to a very remote object, — as the sky, 
— seen through the window, still retaining the previous adjustment of the 
tubes. He will now see two circles, continuing separate as long as he keeps 
his eyes fixed on tbe distant surface ; and if the finger be held up, as before. 
in fWmt of one of the lubes, it will appear wltliin the circle which is in tVont 
of the other eye, thus causing tbe imprcaaiou on the right eye lo be appar- 
ently transposed to tbe left, and rice wrsa. 

Exp. 4. Fasten a small disc of white paper on a slip of black pasteboard, 
of tbe size suitable for a stereoscope, and place this in the instrument so that 
the white spot shall be centrally in front of one of the glasses. To a person 
not aware of the position of the spot, it will appear in tbe stereoscope as if 
equally in view to both eyes, and be will be entirely unable to decide on 
which retina its picture is impressed. Indeed, properly considered, the spot 
does not appear directly In fVont of either eye. but Is seen at the inlersectioo 
of the optic axes, in the medial or binocular direction between the two. 

Let the spot be now moved toward the right side, but still within Che range 
of the left eye, and it will seem to be before the right eye ratbor than Che 
left. Shift it into the right compartment, but not far from the dividing line, 
and it will appear as if seen cbietly by the loft eye ; and, finally, bring to It 
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tbe middle of the right GDmp>Lrtm«nt, and it will seeiD oa at first to belong 
eqaally to both eyes.' 

Referring to the rcsnlts obserred in the nboTe experiments, when tbe 
olyect Is directly in front of either eye, it may be concluded tliat the mere 
retinal impression on either eye is un»ccompanied by any (■onsi:iou3noBS of 
the epccial Burface impressed ; and that the formation of the visual percep- 
tion appertains to that part of the optical apparatus near or within the brain, 
which belongs in common to both eyes. 

These observations show moreover that the perceived direction is just as 
truly normal to the central part of the retina which has received no li^lit, as 
to that of the retina on which the white spot lias been painted. Indeeii, as 
before indicated, it is normal to neither, but is fbit to be in the middle line 
between the two; that is, in tJie binocular direction. It need scarcely lie 
added, that this conclusion is at variance with the law of visible direction, 
maintained by Brewster, which requires that the apparent direction of an 
object shall in all caaea be normal to the pact of the retina impressed. 

The reference of the object, in certain eases above noticed (parts of 1, 2, 
and 4 ), to one eye chiefly, and that the eye from which it is actually hidden, is 
accounted for by the direction in which the other eye receives the liKht. As 
this direction, in the case of the left eye, for instance, would be decidedly 
toward the field of view of (he right eye, it would at once suggest the place of 
the object as somewhere before that eye; and so, when the object is actually 
before iho right eye, hnt in a position towards the left, it would excite the 
idea of an object somewhere before the left eye. As the retina] pictnij^ alone 
gives no Indication of the particnlar eye in which it is formed, but only ex- 
cites a visual conscioosneas common to both, the object in these cases will 
seem to be visible by both eyes, bat chiefly by that before which the sugges- 
tion just mentioned would naturally place it 

Exp. 5. Thus if we place on the black slide of the stereoscope two spots, 
differing either in shape or color, one before each eye, we perceive them both 
in the middle or binocular direction, each seemingly visible in an equal de- 
gree to both eyes, the one being seen tlirough or upon the other, according 
to the fltnil attention or suggestion of the moment. A pleasing modiflcA- 
tlon of this experiment is made by using two unequal white spots on the 
black elide, and interposing a green or other colored glass between one of 
them and the Ions. Tbe spot which appears colored will give as strongly the 
impression of being seen by both eyes as the white one, in spite of our 
knowled<te of the position of the colored glass. 

Exp. 3. To observe this effect satisfactorily, it is well to made the experi- 
ment in an apartment in which a single small lajnpis placed at some distance 
boia the spot on which vre stand. Looking intently at the lamp, we bring 
the pencil before the face in snch position as (□ give ds an image on each 
gido of the lamp, and then move the pencil toward the right until its left . 
hand im^'jie eeems to coincide in direction and posiiion with the lamp, which 
appears to shine through, or to partially replace it. As w 



I The eS^t litre describe <■ one of a seriei of phenomenB, which Dr. O. W. 
Holmes sttribttlee lo an acl«al Iran^er of imprewionB from one eye la the other, 
and which he propoBet to explslD by the hypothesis ot reflex vision. 
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adjustment and motions we are unable to deterrofne which is actnally visible 
to the right and which to the left eye. 

The same experimctit furnishes also an Inddenlal illustration of the prin- 
ciple of transposed visnal reference, before allnilcd to. If, while the abore 
ailjuatment is maintained, we contemplate the other ima^ of the pencil, sit- 
uated some distance to the rij;ht of the lamp, and endeavor to decide, ftom 
the mere visual impression, to which eye it appertains, we almost unfailingly 
raki lo the right eye as thatwiiich most nearly fWints it; although obviously 
it belongs to the other, as will be found at once on closing either eye. 

Where the eyes are externally very Bcnsilive, any strong illumination of 
one as compared with the other wilt interfere with the effect above described, 
tty reftrring the impression specially to the eye thus unduly excited. In such 
cases the observation is best made, in a moderately lighted room, by inter- 
posing the pencil between the eye and a vertical stripe on the wall. 

Exp. 7. Recurring to experiment a, in which, with a tube in frontof one 
eye, we perceive a bright circle on the wall in the medial direction, we may 
obtain a pleasing illustration of the point now under consideration, by bring- 
ing a dark card or book, or even the hand, between the uncovered eye and 
the wall. The spot, instead of being intercepted, will appear as a perforation 
In the opaque screen. 

Here, aa in the ease of the pencil and lamp, the bright circle and the screen 
are both optically referred to the intecsectlon of the two lines of view. But 
the luminons circle ^most or entirely obliterates the corresponding part of 
the screen. As the fall view of the screen end its connections continually 
remind us that it is in fVont of the uncovered eye, we are led to reftr the 
lominons circle seen as coincident with a part of it to the same eye, and 
thus to believe that we are looking through the screen with that eye. It is, 
however, not difficult, by intently regarding the luminous elrele, so to comi- 
teract the force of this extraneous suggestion as to feci, even in this case, as 
if the circle were equally in view to both eyes. 

These considerations explain very simply the experiment of the pseado- 
diascope described by Mr. Ward, of Manchester, which, like several of those 
above mentioned, is but an Instance of the old observation of Da Vinci, that 
when we see behind a small opaque object presented near the eyes " it be- 
comes as it were transparent." In making this experiment with a tube of 
paper supported between the thumb and fore-finger of the left hand, and held 
before the right eye, so that the back of the hand may be some inches in 
advance of the left eye, it will be noticed that the effect varies with the amount 
of convergence of the eyes, and that the bright perforation in the band may 
or may not be refferred to the left eye, according to the force of the accessory 
snjjgesiioD, or the ini«ntness with which we fix our gaze upon the distant 
spot to which the axes are converged. 

In conclusion, it may be remarked that the experiments which have been 
described are, for the most part, too obvious and ttaiiliar to have merited 
such a special notice, but for the peculiar and In some respects QCff inlerpra- 
taiion which they have offered of many visual phenomena. Considered in 
this relation, wo are, I think, entitled to conclude ftom tliem, 

Jirsi, That the retinal impression of an object presented directly to either 
eye is accompanied by the feeling of a united visual act, and of itself gives 
no indication of the particular eye impressed. And, 

Second, That the reference of the impression to one eye rather than the 
other is the result of collateral suggestion, which may either locate the image 
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NEW ArPLlCATlONS OF rHOTOGRAPHY. 

Sir Henry Jsmes, direcior of the Ordnante Survey of Great Britain, states, 
thatliy means of the application of photo<^phy to the reduction of mape 
in the Ordnance Survey office a sarins of at least £35,000 has been effeeted. 
Formerly the reduction had l>een effected by tbe pentagraph, when the 
accuracy depended on the sliill of the operator; now, by merely fixing a 
camera before a plan, it could be reduced to any scale desired, by an opera- 
Won of a few mlnmes' duration, and with the ereateat accnracy. The scales 
of tbe maps were len and a half feet lo the mile, twenty-flTe inches to the 
mile, six inches to the mile, and one inch lo the mile. Maps could bo 
reduced from tbe lor^ scale to all Che smaller ones by photnttrephy, except 
to the scale of one inch to the mile. Here it was found (hat photography 
wns rather too accurate. The phalo^aph thus reduced was found to be too 
much covered with details, so that they still bad to employ the pentagraph 
In the lust operation. The photo^n^phs of the maps, onre Cahen. are trans- 
ferred to a copper or line plate by a new process, called " photo-zincogra- 
pliy," which la substantially as follows; Instead of printing the negative on 
ordinary printing paper, they employed tracing paper, washed over with a 
caturated solution of bi-chromate of potash and gum-water, and exposed to 
the action of light. This rendered the bi-chiomate insoluble in water. The 
print was then placed face downwards on a raetal plate, covered with litho- 
graphic ink. It was then washed to remove (he portion not acted on by 
il^ht, by dissolving away the bi-chromate of potash, when the priming was 
left, of a light brown color. In lithographic Ink. This eoald be transferred 
to a copper place, as a guide to Che engraver, by placing it face downwards 
and bumin);it In; or, for zincographic purposes, by humishlng it down on 
a zinc place and merely Inking the plate with ordinary ink. 

Application of Photography lo the Omamentalion of Porerfain. — A patent 
has been recently granccd in En^and to John Wyard, for the prodnction of 
plioCographic images on plates of glass and porcelain, in such a way as to 
enable them Co I>a permanently Bxed by being burnt in with ceramic colors. 
The details of the process, which are of too technical a character (o warrant 
Insertion in this connection, are made pnblie, and seem to pi-omiso a large 

On the Employment of Photograpltj/ for the Veterminalion of the Falh and 
Tdodtiet of Shooting Stars. — Professor J. H. Lane, in a communication to 
Sitliman's Journal (July, 1860), sugsesls the employment of photoifraphy 
for tbe accurate determination of the path and velocity of a shooting star, 
with a view to tbe determination of its orbit. The general plan proposed for 
adoption by Prof. L. Is as follovvs: In the first pUce, simple exposure of a 
hl|f hly sensitive photographie plate in a camera, at a given station, would 
give Che u]iparent track of a meteor as seen by the observer at that station, 
and a pair of such records, made in two cameras at two stations, would give 
the track in absointe space. In Che second place, If one of tbe two cameras 
were furnished with a mechanism bywhich equidistant points of time should 
bo marked upon the track made in that camera, these points could be referred 
lo tbe real path in space, and if both cameras were in like mai 
the two records would, to Chat extent, be a check upon each other, and s( 
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to reduce the limitB of protiatile error. Tho device for markinjt time Is an 
application of Che revolving glasa prism. Thns, immediately in front of tho 
■ ollJect-elass of the camera, a glass prism, of amall angle and pufllcient area to 
cover the entire aperture, h made to rotate at an accurately meaKurcd rate 
of say twenty-five revolutions per second. T>>e prism may be replaced by an 
eccentric icna, or the olyect-glasB itself may revolve on a slightly eccentric 
axis. The conseqnence will be that the image of a fixed star in any part of 
the field of view will traverse the circumference of a circle every twenty-flOh of 
a second, and the image of a shooting star will combine this motion with its 
motion of translation. If the photographic surface retain a visible impres- 
sion of the looped curve or the waved curve wbicli will thus be produced, 
then, neglecllnj; for the present the small etTects of optical distortion, tho 
line drawn midway betwt-en tbe two straight Or regularly cnrved lines 
betweeti which the looped or waved curve oscillates, will represent the 
apparent track of tbe mctoor, and tbe points where it interaecut the looped 
or waved cnrve, If they be translated along this middle line throngh a space 
equal to the optical displacement of the meteoric Image, will show the 
apparent place occupied by the meteor at points of time separated l>y ttie 
equal Intervals of one-fiftieth of a second. 

In the above statement I have supposed only a sinjc'e camera, bnt it ^11 
probably be impossible in Ibia way to command a snffleient extent of tbe 
heavens. A system of many cameras may, however, bo formed, so arranged 
that their several optle axes shall cross in a common point infrortl of the 
object-glnsses. The object-glasses may thns be approximated as closely as 
we can desire, and the several revolvinji; prisms, or eccentric lenses, may 
have a common geared connection, and tbe badis of tbe cameras will he 
readily accessible tor the renewal of plates. 

The observer, after having made the necessary adjustments, wil] be 
charged with the sole duty of watching for meteors in the realon covered by. 
his system of cameras, and at the appearance of a meteor will toncb a 
spring, BO contrived aa to canse the instant nnvellln^ of all tbe cameras of 
the system, and on the extinction of tbe tneteor will promptly replace tbe 
screen. Tbe expense and iroable of the process will lie certainly great, but 
will not be disproportionate to tbe importance of the object in view. Only 
let ns have a pbotograpblc snrface that will give a visible trace of tbe 
meteor's path, in the face of exposure to tho light of the sfcy during the time 
of the meteor's visible flight, and then success, as regards the attainment of 
an accurate record, will be nearly certain, and we should uot hesitate at the 
expense and trouble. 

If, upon suitable trials made upon the llxed stars, and upon shooting stars 
themselves, we find onrselves in possession of saOlcient photographic power, 
there is no reason why an organized system of observations shonid not tie 
instituted. A moderate degree of accuracy In the absolute determination of 
the orbits, except when they mate a near approach to the parabola, will be 
snfflcient to answer all the questions of Interest that will be likely to arise, 
upon which, a knowledge of the orbits would have any bearing. Whether 
the November metcorB, for instance, move throngh regions that would 
Identify them with the Zodiacal light, according to the theory of the lale 
Prof Olmsted, is a qnesiion that would receive an absolute determination. 

Charcoal Photogmphs and Pholographk Enamelii. — Indestmctible charcoal 
photographs are now produced by exposing gelatine and bl-chromate of 
potash to the action of light, and then exposing the surface to siatuu. The 
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molstare eofteiu the porta exposed lo tbe light, an (hat (tlien charcoal, or nny 
other snbslnnce in impalpable powder, sb sifted over the picture, it adheres to 
- tbe softened pans of the picture. By the uime process enamelB may be pro- 
duced direct from the camera, or otbcrwise. by sining a metallic oxide over 
tbe K^lfltlne on the enamel plate, and then heatinK in the fiimace. 

Applicatioit qf Pholographi/ in OMilraElioR iff Microineten, — Tbe successful 
application of pbotogmpliy in the conBtruction of micrometers has been 
made by Mr. Chirence MorSt, of the United States Aasay Office, New York. 
It is merely the reduction of a large scale of exact dimeuBlona and diviaiooa 
tD a definite size, suitable Tor microscopic Inatnimcnls. A scale of ten Inches 
divided into inches and tenths of an Inch has been reduced in this tnanncrto 
one-twentieth of an Inch, thus making its emalleat dlvlelona equal to one 
tivo-Ibou^andtb part of an Inch square. Tbe method Is simple, accurate, and 
economical. Moreover, (he micrometer has the advantase of Riving tbe 
exact measurement of the oliiect in fractions of an Inch, and at the Bame lime 
determines the porer of the microscope llaelf, — SiUimon'a Journal. 

Jdaplalioa of Machinery lo PhologTaphy. — At a meeting of the American 
Photograph ical Society, Aug. IS60, Sir. G. H, Babcock called attention to a 
plan devised by Mr. Charles Fonuyne, of Cinrinnali, Ohio, for (bo adapta- 
tion of machinery to photographic priutins. The getiend plan adopted was 
H^ven aa follows: — 

A negative is Used in a box, together with a Bheet of prepared paper, and 
the latter expoaed by ealomalic machinery to the condensed llt;bt of lbs snn 
passing through the negative. After each exposure the paper is traversed 
andemeath the negative, lo present afresh surface for the succeeding impres- 
sion. These motions, together with that of clamping tbe negative into close 
contact with the paper at the inatant of exposure, ore all performed by the 
operator simply lurolng a crank. 

Tbe rapidity of the process, as witneased by Mr. Babcock, was stated to 
be at tbe rate of two hundred Impressions per mlnate: — the photographic 
paper used is prepared by a process known only to the inventor. 

If this invention Is what It is represented to be, It opens a field for pho- 
tography hitherto impracticable, in consequence of the time and expense of 
planting, as ordinarily practised. The Illustrations for a book, having all the 
exqaiailB beauty and perifection of the photograph, may be turned out, by the 
Qse of this machine, with a rapidity wholly undreamed of, either in phite 
printing or lithography. The expense of engraving may be dispensed with, 
and the negative come direct fKim ihe artist's hands, drawn upon a prepared 
glasa, from which. In the course of a few hours, the plates for a large edition 
toay be printed, each one a perfect duplitutte of the original drawing. 

KEW MCTHOD OF COPYING EKGEATINGS. 

The London BuMfr gives the following rule for transferring engravings 
to white paper: — Place the engravings for a ftw seconds over the vapor of 
Iodine. Dip a slip of white paper in a weak solution of starch, and, when dry. 
In a weak solution of oil of vitriol. When d^, lay a slip upon tbe engraving, 
and place them fbr a few minutes under Ihe press. The engraving will thus 
be reproduced In all its delicacy and flnish. The iodine has the property of 
fixing the black parts of the ink upon the engraving, and not on Ibe white. 
This important discovery is yet in Its Infancy. 
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PANOBAUIC STEHEOSCOPES. 



A patent bas been reeently taken out In England Tor a compound stereoscope. 
In wbioh i^neml or panoramic views of boulevards, street!, banha or rivers. 
and coasc lines, monuments, sea vievB,etc., may bediaptajed b; means of th« 
giodusl unroilinj; of one or more enJIess slides or bands carryia;; pictures. 
The distinctive feature of [his invention is the adaptation to stereoscopes of 
OPS or mora symmelrlcal, Independent, movable, endlesa Iiands, on wblcb are 
tlsht and left band balves, or corresponding parls of a stereoscopic patio- 
Tuma, or snccession of plctnres. Tbe following Is tho constmction of the [n- 
etmment : The top thereof consiatH, aa usual, of two lenses or eye-glasses, 
and the bottom thereof Is mounted on a box roulaiuing rollers, on which are 
wound the before-mentioned endless slides or bands, on whicb are primed, 
pasted, or othcrwiae uppropriatelf attached, the views or pictures lu panora- 
mic succGsalon ; alao a train of wheelwork for setting the aforesBid bands in 
motion. The aforesaid bands and corresponding parts of tbe pictures thereon 
are brought under their respective eye-Ktasses upoti a, flat stage or platform 
over which the bands pass, so that, when set in motion, a pnuoramic stereos- 
copic view or picture is thus obtained. The description of the instrument Is 
not very clear, we fear, to those who are not acquainted with the effect. We 
liave. however, seen a almilar Instrument, and can assure oar readers that 
nothing can surpass the beauty and interest of a beautiful stereoscopic pano- 
rama moving before the eyes of the spectator. — Photographic Nckv. 

PERSISTENT ACTIVlTir OF LIGHT. 

U. Hoigno, editor of the CoaavH, commtmlcotes tbe following interesting 
focts in relation to the above subject : — 

M, Niepce St. Victor exhibited to us a large tin tube, closed hermetically, 
And rendered inaccessible to ^1 external agencies, except variations of tem- 
perature. He opened the tube in oar presence, oxpoaed, without unrolling it, 
s sbeet of paper prepared with tartaric acid and Isolated, which he bad 
enclosed in the tube neariy a year befbre, poured on Ibis sheet a few drops of 
nitrate of sliver, and showed us that die nitrate was almost immediately 
blackened, exactly as. it would hare been in a strong light. It was Impossible 
not to'attribute this instantaneous effect to tbe peraisleut action of the light 
absorJ)ed,a yeaiago, by the paper soaked In tartaric acid. If the experiment 
was more successful this time, although kept tor a longer period, it was 
because of the much more peiitet closure of the tulie; and that which 
bappencd aficr a year would een^nly happen after Ave or six years. 

Again, M. Bosk has established the following fact : Plunge a sheet of paper 
into a solu.ion of a properly chosen acid, organic or inorganic, for example, 
acetic or tartaric add ; dry it ; render it sensitive by tbe bath of nitrate of 
Bilver, and dry it again ; place it in contact with the drawing which it is de- 
sired to reproduce for a half hour or more; then expose the paper to the ann's 
rays, and a negative Image of the drawing will be seen, whicb may be Hxed 
by washing with common water. It is not even necessary that the exposure 
to the light should take place at once; the paper may bo preserved for several 
days, between two sheets of white popcr, wiihonl losing ils properly of 
developing tbe latent image under the Influence of the sun's rays. What is 
more difficult to explain, is, that there is no necessity of insolatingorexposing 
to light the original picttue. 

U 
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To these tuaa, or to their Interpretation, M. Thenard wotdd oppose the 
fbllowing experiment whitii he has commimiealed to the Philomathic Society. 
1st. During the night he disittsolraeii a sheet of common paper, by exposing 
it to the vapor of water for an hour. ad. He then divided the paper into two 
parts; one was iald aside for comparison, the other waa rolled np and placed 
in a glass tube, to one end of wbicfa ozonized oxygen was supplied; at the 
end of a qoarler of an hour the ozone was distinctly perceived at tbe other 
extremity ; tbe paper was then withdrawn. 3d. This paper, used in the same 
manner as M. Niepce's insolated paper, produced the same effecte; the paper 
kept for comparison produced none of them. 4th. A paper treated with 
chlorine or nitrate of silver, and then oioniied, gave, on the contrary, no 
sensible residt. 5th. Common paper, ozonized and kept for some time in a 
teat tobe, disengages a smell which ia not that of ozone, but that of a very 
difTnsilJle essence. What shall we conclude fh>m this? added M. Tbenaid,— 
That the pbenomena of insolation described by M. Niepce are cbemic&l 
phenomena, determined indirectly by Ibe light, which acts in this matter 
only as an iatennediate agent 

Tbe subject bas also been investigated by H. Laborde, who is led by his 
experiments to conclude that tbe active agent " is an emanation, not a rsdia- 

The following are two of bis eKperimenis : 

lat. Tbe sensitive paper was parUy covered by glass plate, in contact with 
it; another plate, of glass or ivory, was pbiced acrosH the first, so as to oppose 
the direct radiation ftum tbe part which covenal it, bni not lo the drcnlaiion 
. of any vapors emanated ; when (he ban was opened, the paper was found 
evenly blackened thraughout, except under the glass in contact with the 

3d. The box containing the insolalcd sheet waa left Tor four boors in ft 
warm place. M. Lalurde then opened it carefXiUy, and, holding tbe opening 
downwards, gently withdrew the sheet; then, quickly fixing the sensitive 
paper upon the cork, he re.cioaed the box and placed it in a cool place. Wbeu 
it was again opened, after twelve hours, tlie sensitive paper was ibuud 
blackened, notwithstanding the absence of the insolated sheet. 

SOLAR LIG?r AND HEAT. 

H. de Chacomac, after nnmeioDs observations, lias arrived at the conclU' 

eion that (be central portion of the solar disc, equal to three^nths of its 
diameter, is the most brilliant ; and that the luminosity gradually diminishes 
tVom the edge of this space to the rim of the disc. Near its edge the light 
is only half as briUiant as hi the central space, 

H. Secchi bas also made analogous discoveries vritb respect to the sun's 
beat, and finds that the calorillc power of the zone nearest the edge of the 
disc is only balf that of the centre. 



In a recent lecture on the above snbject before the Boyal Institution, Lon- 
don, Prol^Bsor Koscoe stated; Tbat the beating rays of the solar spectrum 
vibrate most slowly, and are situated near the red end; while at the violet _ 
end are found the most rapidly vibrating or chemical rays, by whose ag^cy * 
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plantg decompose the carbonic add of the air, aisimilate the carbon, and 
give off the oxygen for the nae of the animal creation. The intensity of the 
chemical tay s ie measured by an inslrmnent which contains equal volooies 
of chlorine and h3'drogen, and enables the qnantily of hydro-chloric acid 
formed by their combination to be accurately ascertained. The mixed gases 
do not combine in the dark, and the quantity of add formed is directly pro- 
portional to the inddent light. Tn order to institnte a comparison, it is neces- 
sary to agree upon a unit or standard Same. This is obtained by a jet of 
ignited carbonic oxide gsa of known dimensions. The unit amonni of chem- 
ical action is that effected by snch aOorae acting for one minute, at a distance 
of one meter, upon Che mixed gases. T^i thousand snch nnits are called 
one chemical degree of light. In measnring the sun's action, the chemical 
photometer most not be exposed to the ftill blaze of its beams, or the effbct 
would be too violent. A known portion of solai rays are therefore admitted 
throagli a small apertnie, and by means of Silbermaim's heliostaCe the solar 
image is leflecled all day upon the same spot. When the effect of a given 
portion of the light is known, the effect of the whole can be calculated. A 
cloudless day shoold be selected for these obserralions. In one experiment, 
made on the 15th of September, laiS, the total action of the sim, at 7h. 9m., 
A.M., was S.34 degrees; and by 9b, 14m. it reached 67.61 degrees. The larger' 
action, aa the aun rises higher, is occasioned by the diminulion of the col- 
. omn of air through which its rays pass, and a consequent lessening of their 
absorption. Knowitig the law occordini; to which this effect takes place, (he 
action of solar rays upon different parts of the globe, or npon diflV^rent plan- 
ets, can be calculated. Thus Mercury experiences an action eqiutl to S195,0 
degrees, while Neptune enjoys only 0,4. Tbe differences upon the earth are 
veiT striking. Thna, at noon, at the -vernal equinox, Melville Island has 3.51 
degrees solar chemical action; Manchester, 47.15, and Cairo, 103.3. Chem- 
ical action of this kind is greater at devalions than on the sea-level. In tbe 
highlands of Thibet, wheie wheat flonrishes at 12,000 and 14,000 ffeet above 
the sea, Che sun's chemical action Is one and a h^f times as great as iu the 
•djacent lowlands of Hindostan. It is to be regretted that at present there 
is no easy and portable instrument for making these observations. 

rUOTOGRAPHINO COLOB. 

A short paper, by Sir John IlBrschel, in the London Pliolograpliic Neun, 
contains some important remarks on this euljject. Sir John expresses his 
Brm belief that the problem will one day be solved; and mentions a photo- 
graph In bis own poseession, in which green foliage is unmistakably 
distinguished as green from the sepla tints of other portions of (he picture. 
He considers It important, in attempts to obtain color, that the non-lumiDOus 
rays ehoold be cut off, which can be done by quinine. In the absence of a 
perfect positive photography, he reminds experimeniers that they must work 
through the intervenCion of a negative; and that they ought not 10 expect 
this n^ative to be colored, either as the objects are, or with their comple- 
. mentary colors, in order to yield a colored picture by the process of 
photographic painting. Tbe effect of colors in the object would thus be to 
convert the negative into absorbent media, which would reproduce the coloit 
ttom whose action tliey wera derived. 
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8CN EIGKALS FOB THE USE OF TCAVELLERS. 

If a piece of looklnf;-glaas 1m held in such a position that (l person at a 
dlslance can see some portion or other of the snn's dl»c reflected In It, it 
asenmes the appearance of an exceedingly briilianl gtnr of solur ll^ht. At 
* recent meeting of the Royal Geographical Society. Sir. Fmncia Giilton, the 
African tiiiveller, deecribid nn optical arraiigeinenl ho had deviacd, by which 
the eignaller ma; know whether he la holding the mirror aright. The 
smallest size of hand heliostat can liteniHy bo carried In the waistcoat 
pocket, yet, by its means, whenever the sun Is shining, a signal can be 
instantly made that shall be visible to the entire neighborhood of any given 
spot within sight. A distance of twelve miles, on a day of average clearnesB, 
is nell within the power of this little Inslmment. If the flash be replied lo, 
a rej>iilar communication can l>e carried on, in which the signals are varied 
by gentle movements of the hand that cause the flash lo be seen and to 
disappear alternately; words and sentences are commnnlcatcd by a notation 
of long and short Bushes, Idcnlicnl with the notation of long and short beats 
that Is used In Morse's electric telegraph. 

OH THE SEPAEATION OF THE HFJlT AND LIGHT OF THE SUN'S KAYS 
IK THE EYE. 
A paper has recently been communicated lo the French Academie de> 
Saaica, by J. tl, Janssen, giving an account of a Eerlea of experiments nn- 
dertaken by him to ascertain how large a portion of the heat-raye pass 
through the central portions of the eye and reach the retina at the Wk. 
His eitperiments show that aH the rays of heat are absorbed liefbre tbey 
Teach the retina, — two-thirOs by the cornea, and the other third by the 
*queoua humor. 

THE UECHAHICAL THEOBT OF HEAT. 
The following paper, commnnicated by Mr. D. T. Clark, C. E., lo the 
London Engineer, sets forth in a popular mnnnerwhnt Is now understood by 
the so-called " mechanical theory of heat." The principle of this theory of 
heat Is, that, independently of the medium throa^rh which heat may be 
developed into mechanical action, the same quantity of heal converted Is 
Invariably resolved in the same total quantity of mechanical action. For 
the exact expression of Ibis relation, of conrse, units of meuaarc arc estab- 
lished. In terms of the English foot, as the measure of space; the poaud 
avoirdupois, as the measure of weight, pressure, elasticity; and the dc^rree 
of Fahrenheit's scale, as the measure of temperature and heat. Work done 
consists of the exertion of pre8.snre throujjh space, and the English unit of 
work is the exertion of one pound of pressure through one foot, or the rais- 
ing of one pound weight through avertiral height of one foot, — briefly, a 
foot-ponnd. The unit of heat is that which raises the temperature of one 
pound of ordinary cold water by one degico Fahrenheit. If two iwonds of 
water be raised one degree, or one pound be raised two decrees in Icmpcra- 
titre, the expenditure of heat Is, equally In both cases, two uniti^ of heat. 
Slmllariv, If one pound weight bo raised through one foot, or two pounds 
weight bo miBod lhrou;;h two ffcct, the power expended, or worli ilone, is 
eqiially In both cases two units of work, or two foot-pounds. From these 
deflnitions, then, the comparison lies between the nult of heat, on the one 
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part, and the unit of work, or the fbot-ponnd, on iha other. M. Clapeitvii, 
in hie treatise on the iDoving power o( heat, and M. Nollzmaa, of Hanhdm, 
In lSt5, who availed hlmeelf of the labors of M. Clapeyron and M. Camot in 
the same field, gronnding (tieir inveetlgallons on (be received iawa of Bojie. 
or Uarriotte, and Gay-Lnssac, nliith express the observed relatione of heat, 
elasticilr. and voinme in steam and other gaseous matter, ranclnded that 
the Dntt of heat waa capable of raisiog a weight, between the tiuijts of six 
hundred and twenty-six pounds and seven tiundred and el^^hty-Cwo pounds, 
one foot high ; that Is to say, that one unit of beat was equivalent to from 
Six hundred and twenty-six to seven iiuadred and eipbty-lwo foot-pounda. 
By this mode of inveatigation. they sappose a given weight of steam or 
gaseous matter lo be contajned in a vertical cylinder formed of non-conducts 
fng material, in which is fitted an air-tight bnt freely moving piston, which 
la pressed downward by a weight equal to the elasticity of the gas. Now, 
the weight, initial temperature, pressure, and voinme, being known, a defl- 
nite quantity of heat from without is supposed to be imparted to the vapor; 
and the result is partly an elevation of the temperature of the vapor, and 
jiftrWy a dilation or increase of volume; or, In other words, an exertion Of 
pressure through space, the elasticity remaining the same. Bat the itsnit 
nay be represented entirely by dilation, so that there shall not be any final 
alteration of temperature; and for this purpose it is only necessary to allow 
the vapor to dilate without any loss of lis orlginnl or Imparted heat unlil It 
reacquirea lis initial temperature. ' In ibia case, the ultimate effect is purely 
dilatation, or motion against pressure; and the work done is represented by 
the prodnct of that pressute Into the apace moved through. 

Ur. Joule, of Hanchester, in 1813-47, proceeded, by entirely diObrent, 
Independent, and. in Act, purely experimental methods, lo investigate (he 
relation of heat and work. Isl. Bj observing the calorific effects of magneto- 
electricity. He caused to revolve a amall compound electro-mBgnct immersed 
tu a Rio^a vessel containing water between the poles of a powerful ma^tnet; 
heat was proved to be excited by the machine by the chan;i;e of icmperatiire 
tn the water surrounding it. and Its mechanical eifecl was measured by the 
motion of such weights as by their descent were sufBclent to keep the 
machine in niotion at any assigned velocity. 2d. By observins the changes 
of temperature produced by the rarefaction and condensation of air. In this 
case, the mechanical force producing compression being known, the heat 
excited was measured by observing Ibe changes of temperature of the water 
In which the condensing apparatus was immersed. 3d. By observing (he 
hcHt evolved by the friction of fluids. A brass paddle-wheel, In a copper 
can containing ihe fluid, was made to revolve by descending weights. Sperm 
oil and water yielded the same reaulta. Ur. Joule considered the third 
method the moat likely to afford accurate results ; and he arrived at the can- 
elusion that one unit of beat was capable of raising seven hundred and 
seventy-two pounds one foot in height; or that the mechanical equivalent of 
heat was expressible by seven hundred and seventy-two foot-pounda for otie 
nnit of heat — known as "Joule's equivalent." 

The following are the values of Joule's equivalent for difi'erent Ihermomet- 
ric scales, and in English and French nnita ; — 
1 English tliermil unit, or 1 dcR. Fah. in 1 
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The mechanlcBl theorj of heat rests npon a vide basis, and proofs fn 
YCrifieation of the theorj are constantly accumulfttlng. Wlien the weight o( 
any liquid whatever Is known, with Cbe lompamtlie weight of Its vnpot at 
-different prelsares, the latent beat at the different pressures is readily esti- 
mated rwim the theory; and this method of eBtimalion agrees with the best 
experimental resalla.BsmayafterwHrds be shown; and when the latent heat 
is also known, the sperlflc beat of the liquid can be determined by means of 
the same theory; in other words, the quantity of work, in footpounds, may 
be determined, whieh would, by agitating the liquid or by ft-iction, be required 
to raise the temperature of any |;lveQ quantity of the liquid by, say, one 
degree, aitoselherindependently of Joule's experimenls. The theory enables 
ns to dteeover (he utmost power It Is possible 10 realize from the combination 
of any given weight of carl>ou and oxgyen, or other elementary substances, 
with nearly as much precision as we can estimate the utmost quanUty of 
work It Is possible to obtain from a known weight of water falling; through 
a Klien height. It is not (tifflcult to comprehend, then, that the theory of 
the mechanical equivalentof heat proves of great praclJcal utility. 

Acrording to the mechanical theory of heat, in its general form, heat, 
mechanical foice, electricity, chemical affinity, Itshi, sonnd, are but different 
manifestations of motion. Dulong and Gay-Lussac proved by their experi- 
ments on sound that the greater the speclHc heat of a gas, the more rapid 
are its atomic vibrations. Elevation of temperatoie does not alter the 
rapidity, but increases the length of the vibrations, and, in conscqnence. 
produces " expansion " of the body. All gases and vapors are assumed to 
consist of numerons small atoms, moving or vibrating in qU dircctiuna with 
Itreat rapidity; but the average velocity of these vibrations con be estimated 
when the preasqre and weight of any given volume of gas Is known, pressure 
being, as explained by Joule, the Impact of those numerous small atoms, 
striking in all directions, and against the Hides of the vcsael containing tho 
gas. The greater the number of these atoms, or the greater iheir aggregate 
weight. In a e'ven space, and the higher the velocity, the greater is the pres- 
sure. A double weight of a perfect gas, when conflned in the same space, 
and vibrating with the same velocity, — that is, having the same tempera- 
ture, — gives a double pressnre; but the same wel^tht of gas, conhned In the 
same space, will, when the atoms vibrate with a double velocity, give a 
quadruple pressure. An increase or decrease of temperature is simply an 
Increase or decrease of molecular motion. Tlia truth of this hypotheals Is 
very well established, as already intimated, by the numerous experimental 
facts with which it is in harmony. 

When s, gas is confined in a cylinder nndcr a pblon, so long as no molion 
is given (0 Ihe piston, the atoms, in striking, will rebound from the piston 
afler impact wilh the same velocity with which tliey approached it, and no 
motion will be lost by ihe atoms. But when the piston yields to the pleasure, 
the atoms will not reixiund from it wiih the same velocity with which they 
strike, but will return after each succeeding blow with a velocity continually 
decreasing as the piston continues 10 recede, and the length of the vibrations 
will be diminished. The motion gained by the piston will, it is obvions, be 
precisely equivalent to tlie energy, beat, or molecular motion, lost by the 
alomsof gas. Vibratory motion, or heat, being converted into its equivalent 
of onward motion, or dynamical efTect, (he conversion of heat into power, or 
of power into heat, ia thus simply a transference of motion; and it would 
be as reasonable to expect one billiard-ball to strike and give motion 10 an- 
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olher withont losing any or its own motion, as to 
a ateam-engiue can be set in motion wiibouC a 
eneigy being lost by some other body. 

la expandini^ air spoataneouely to a double TOlame, delivering it. Bay, into 
a vacuous spare, it baa been proved repeatedly tbat the air does not fall 
appreciably in temperature, no external work being performed; hut, on the 
contrary, if the air, at a tempfratiire, say, of two hundred and thinj degrees 
Fahrenlieil, be espanded under pressure or resistance, as against the piston 
of a cylinder, giving jnoLion lo it, raising a weight, or otherwise doing work 
by giving molion lo some other body, the temperature will faJI nearly ona 
hnodred and seventy degrees when the voltmie is doubled, that is, iVom two 
hundred and thirty degrees to about sixty degrees; and, taking the initial 
pressure of Ibity poonds, tbe final pleasure would be fifteen pounds per 
square inch. 

When a pound weight of ftirin expanding, at any temperature or pressure, 
raises one hundred and thirty pounds one foot high, it loses one degree in 
temperature; in other words, this pound of air would lose as much molet-alar 
energy aa would equal the energy acquired by a weight of one pound falling 
through a height of one hundred and thirty fbet. It must, however, be 
remarked, thai, but a small portion of this work, one hundred and thirty foot- 
pounds, can be had as available woi^, aa tbe heat which disappears does not 
depend on the amount of work or duty realized, hot npon the tolal of the 
opposing forces, including all resistsjice tmm any external source whatever. 
When air is compressed the atmosphere descends and fbliows the piston, as- 
sisting in the operation with its whole weight; and when air Is expanded, 
the moiion of Ibe piston is, on the contrary, opposed by the whole weight of 
the atmosphere, which is again elevated. Althon^h, therefore, in expanding 
air the heat which disappeara is in proportion to the total opposing fbrce, it 
is much in excess of what can be rendered available; and, commonly, where 
ur is compressed, the heat generated is mnch greaLer than that which is due 
to the work which is rcqnired to be expended, the weight of the atmosphere 
aasisting in the operation. 

Let a pound of water, at a temperatmo of two hundred and twelve degrees 
Fahrenheit, be injected into a vacuous space or vessel, having 20.30 cubic 
feet of capacily, — tbe volume of one pound of saturated steam at that tem- 
perature, — and let it be evaporated into such steam, then 833.8 nnlts of heat 
would be expended in the proi-ess. But if a second pound of water, at two 
hundred and twelve degrees, be injected and evaporated at the same temper- 
ature, under a uniform pressure of 14.7 pounds per square inch due to the 
temperature, the second pound must dislodge the firsts by repelling that pres- 
sure, involving an amount of lalior equal to 55,830 foot-pounds (that is, 14.7 
pounds X 144 square inches X 20,30 cubic feet), and au additional expendi- 
of T2,3 units of heat (that is, 55,830 -^ 773), maldng a total for the second 
ponnd of 905.1 units. 

Similarly, when one thousand four hundred and eight units of heat are 
expended in raising the temperature of air at constant pressure, one thousand 
of the units increase the velocity of the molecules, or produce a sensible 
increment of temperature ; while the remaining four hundred and eight parts, 
which disappear as the air expands, are directly expended in repelling the 
external pressure. 

Ag^n: Tf steam be permitted to flow trova a boiler into a compai^velj 
vacuous space, without giving motion to another body, the temperature of 
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the Bteftm entering this spnce would rise mnch higher than that of the etpsm 
In the boiler Or, enppoee two vessels Bide by side, one or them Tacuong 
and the other filled with air at, say, two atmospherca.acDmmnitication being 
Opened lietween the tcsseIs, the preasnre wonld become equal in the two ves- 
sels; but the temperature wonld fall in one vessel and rise in the other; and 
although tbe air Is expanded In this manner to a double volume, there would 
not on the whole be any appreciable loae of heat; for, if the separate pot^ 
ttons of ^ be mixed toother, tbe resulting average (emperaluie of the 
whole would be veiy nearly the same aa at Bret. It has been proved experi- 
mentally, corroborative of this argument, thac the quantity of heat requited 
to raise the temperature of a given weight of air to a given extent, was the 
same, ineipective of the density or volume of the air. Reguaolt and Joule 
fbund that to raise the temperature of a pound weight of air one cubic foot 
in volume, or leu cubic l^t, the same quantity of beat waa expended. 

In rising i^ainst the force of gravity steam becomes colder, and partially 
condenses while ascendinj;, in the effort of overcoming- the resistance of 
gravity, by the conversion of heat bito water. For instauee, a column Of 
steam weighing, on a square inch of base, 350,11 pounds, — that is, a pressure 
of HSOM pounds per square inch, — wonld, at a height of 275,000 feet, be re- 
duced to a preseore of one pound per square inch; and ascending to this 
height, the temperature would fall Aom four hundred and one degrees to one 
hundred and two degrees Fahrenheit; while, at the aajne time, nearly twenly- 
ilve per c^it of the whole vapor would be precipitated in the form of water, 
if not supplied with heat while ascendlDg. 

If a body of comprEssed air be aUowed to rush freely into the atmosphere, 
the temperature iUls in the rapid part of the current hy the conversion of 
heat into motion ; but tlie heal is almost all reproduced when the motion ia 
quite subsided ; and fVom recent experiments it appears that nearly similar 
results are obtained from the emission of steam nndcr pressure. 

When water Alls through a gaseoua atmosphere its motion is constantly 
retarded as it is brought into collision with the particles of that atmospheie, 
and by this collision it Is partlf heated and partly converted into vapor. 

If a body of water descends freely through a height Of seven hundred and 
seventy-two feet, it acquires ftom gravity a velocity of two hundred and 
twenty-three feet per second ; and if suddenly brought to rest when moving 
with this velocity, it would be violently agitated, and raised one degree in 
temperature. But suppose a water-wheel, seven hundred and seventy-two 
ifeet in diameter, into the buckets of which water is quietly dropped, when 
the water descends lo the foot of the fUl, and is delivered gently into tlie 
tail-race, i( is not sensibly heated. The greatest amount of work it is possi- 
ble to obtain t^om water falling from one level to another lovrer level ia 
expressible by the weight of water multiplied by the height of the tuil. 

The olyect of these lUnstrative exhibitions of the nature and reciprocal 
action of heat and motive power, with their relations, ate : first, to familiarize 
the reader with the doctrine of the mechanical equivalence of heat; second, 
to show that the nature and extent of the change of temperature of a gas, 
while expanding, depends neariy altogether upon the circamstances imder 
which the change of volimie takes place. 

NEW UEH'^LLIC THEBH0JHETEK8. 
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The part of ihe InBlrament forming tbe thermometer proper consista of a 
cylindrical bnndle of iron and brass wires (No. 13), about fifteen inches in 
length, so lUTangEd a« lo be equivalent to about forty-five inches of iron "ire 
nntagonlzed by about an equal lenicth of brans wire. The bnndie Is composed 
of llvo pairs, two of brass and three of iron, arranjted alternately around 
the centra, and a sln);le wire of brufls, equivalent in action to a (bird pair of 
that metal, pluced In Ihe axis of the cylinder. Tbe upper end of the central 
wire, moved by the difference of expennion of (be two metals, operates upon 
the short arm of Ibe flret of a train of two levers, and thronich them apoD 
the aste of a pulley. To the grooved circa mference of the larger wheel of 
this pulley la attached a slender silk cord, carryiDg the registering point 
desljcned to mark the temperature, and which, by the multlpljlng effect of the 
mochaniam, ia moved over a apace three hundred and twenty timea as p^it 
as the differential expansion or contraction of the wires. The re^^isteiini; 
point, properly balanced by an attached weight, and puided in its vertical 
movements by two slender parallel rods, is made to record the temperature 
on a fillst of paper moved by a train of cylinders whose axes are parallel to 
the guide-wires. Tbe record is Impressed by tbe impulse of a hammer strik- 
intt opon Ihe back of the registering point at rej^ulaled intervals, and thus 
producing a series of small perforations In the paper, tbe hammer and the 
fillet of paper both receiving ^eir motion from a train of clock-work, of 
peculiar construction, connecletkwith the apparatus. 

The projecting shaft of the pnlley carries an Index, which, revolvlnfc In 
fVvnl of a dial-plate placed over the pulley, enables the observer to note the 
temperature as compared with tbe ordinary thermometer, and to adjust the 
rod-thermometer to the standard whenever necessary. The adjustment is 
made by turning a screw connected with the lower end of the central brass 
wire of the thermometer. The latter Instrument Is on the outside of tbe cai!e 
which incloses the dial, registering apparatus, and clock. By a peculiar 
arranj^ment of the clock-work, the hammer movements, and therefore the 
times of registration, may be adjusted to quarter-hour, half-hoar, or hour 
intervals, and may be changed fVora one to Ihe other at the will of the 
observer. 

The above description is derived from a report made to the Buton Society 
of Natural History, by Professor W B Rugen who also tnl i.? occasion to 
recommend the inslrumcnt as worthj the cr t tal exam nation of men of 
science, and one which, from its ffteM sensltlteness and accuracy, promised 
to become a valuable help in meteoralo|ii;Ical observat ons 

Seaamont'i new MeiaUic ThermoiaeUr — The pnnciple of a new thermom- 
eter receotly Invented by Victor Beanmonc, of Vew York Is the dilatation of 
different metals. A straight strip of brass and a similar strip of steel ore 
soldered toitether; when heated, the compound strip enpanda more on the 
brass side than on the other, hence bends In a curve. One end of the strip 
Is made fast to the case; the other end is connected, by means of a link and 
a crank, to the spindle which carries the hand. The crank is provided with 
B regnlating screw, by means of which tbe range of motion Is made to coi> 
respond with the graduation on tho dial; and the whole machinery of the 
spInJIe is carried on a stand, which is moved, by another scrB*, to set the 
instrument after a standard. This setting screw is reached from tho outside, 
and If the thermometer gets out of order it may easily be set to work cor- 
leclly by means of a screw-driver. Tho external appearance of the instm- 
ment is tliat of awateb, four inches diameter, with a Fahrenheit and acentl- 
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grade scale on the dial. Tbeee thermometers are correct, portable, easily 
read, and very quick, since Che expandint; metal is in direct contact with clia 
air, wtiich enters the oasea byholea made for Ilio pnrpoBe. Usiallfc tlier- 
inoraeten, eapecially Bregnet's, are osed in laljoratorles to measure very 
minate variations of temperature, but they are very dear. Mr, Beaumont 
has succeeded, by means of well-adapted loola. In matting them cheaper 
than accoritle mercDrial thermometers. And be adapts them to several ages, 
for nhich they are unriTaHed, namelj, Ibr Tacoam sogar.pans, gaa-workera, 
measnrinK temperatures below the l^eesing point of mercory, measuring 
the leinperature oT eapeivbeated steam and of hot-air tatrmixe, ap to 
1.200'' FahceoheiL 

DEEP-SEA TUEBMOMETEB. 

The principle of a new deep-sea thermometer, devised by Mr. Wentworth 
Scott, of England, Is as follows: The upper portion of the thermometer 
(glasa) tnbe tennlnateu In a capillary orifice, I)cnt at a right angle to It, and 
lenclosed in a vacuam chamber, the lower part of which contains mercury. 
By inverting tbe thermometer the mercury runs (torn the bulb up the stem 
and through the oridce, until the latter is covered and a vacuum left below. 
The reservoir bulb la then sllghtty elevated, and a portion of mercury runs 
back again, leaving tbe thermometer tnbe quite full to the point of the capil- 
lary orifice. In this condition it Is obvious that any additional heat must 
cause the mercury to fiow out of the orifice in small drops, which are, so to 
speak, helped out by a fine platinum wire, which prevents the formation of 
large drops. Upon cooling, the mercury sinks, and tbe vacant space, left by 
the effusion of a portion of it, is a measure of the heat to which the instrument 
has l)een exposed, and it is graduated so as to facilitate tbe necessary calcu- 
lations. 

ON THE USE OF STEAU EXPANSITBLT. 

Huch interest Is now felt among engineers as to the economy of using 
steam expansively. Mr, Isberwood, cliief engineer of the United States 
Havy, after a long series of eiperimenta in the Brooklyn Navy-yard, came 
to tbe conclusion (hat there was no appreciable advantage derived from 
working it expansively. Recent experiments at the Metropolitan Flouring 
Mills, in New York City, where there are two pairs of very fine engines. 
Indicate, also, that there is no Bdvantage in ft, in spite of the very evident 
theoretical gain. 

CAUSES OF COLD ON HIGH UOUKTAINS. 

A recent number of the Annolei 6t Ckimie et de Phpsiqae contains an Inter- 
eatingpaper, by M. Martina, on the above subject. He treats first of the 
action of solar rays, and the absorption of their heat by the atmosphere in 
proportions varying with its density. In consequence of the greater rarefac- 
tion of air on mountains It stops less of the solar heat, and hence, in clear 
weather, the sun's rays exert a greater heating power upon the earth than 
they do at a lower level. Repeating, with belter instmments, some experi- 
mcntaof Sauasure, he came to the same conclusion ; and asserts that the solar 
beating power is greater on a mountain than in tbe valley, although tbe 
temperature of the air was twenty.two degrees lower. Tbe dilTeience was, 
however, only slight, amounting only to a fraction of a degree (centigrade). 
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Bb remaifca (hat If this difference appeara 1111811 lo soma readers, thejr wltl, 
M least, admit tbat the aolar rays hnve equal power on inoantain-topa na Id 
tbe valleya beneath. The reanlts or a ecricB of obserrations on the li:niper&- 
ture of the M>li on monntalus lead to tbe conclnslon that its meBn lempera- 
tnre was greater than that of the air; while at Bmsaels, and other low 
gitnationg, tbe mean temperaiare of tbe air wag a little bl|;her than that of 
tbe eartb- He fonnd that this warmiDg of tbe earth on moanlalns waa not 
conflned to tbe summer, bat that between tbe twentf-Hrst of September and 
tbeflrstof OctotiecltwiiseTengTBatBr. Tbb relative beatinfc of tlie earth on 
mountains exerclsea aa Important inSnence on Alpine vegetation, and like- 
wise drives tbe permanent snow-line to a higher region. But altbou<;b tbe 
soil of mountains is warmed, as well aa that of the plains, tbe air Is much 
colder, and the Doctnmal radiation much greater, so much so as to constitute 
a proof that the earth must receive more warmth during (he day, or Its 
temperatnre would fall lower tban is observed. H. Martins lemarks, that 
on a plain the earth is only In contact with the lower stratum of the atmos- 
phere, while an isolated peak, like tbe Paolhoni, is plunged into the aerial sea, 
and radiates, not only towards the lenUb, but In every direction, and (he 
process is favored by the rarefaction of tbe air. When monnlaina are 
covered with snow their radiation is still more considerable, especially at 
' altitudes at which it never melts, and where it remains as a flne powder or 
dust. Floccnlent snow does nolexhibit this great radiating power. Another 
cause of tbe cooling of the earth and air on monntains is the great evapora- 
tion which lakes place, and which, other thing* being eqoal, is more active 
tban in the plains. Another cause Is tbe dilatation of ascending cnnents, 
owing lu tbe diminution of atmospheric pressure; a subject upon which U. 
Hartins made numerous experiments, of which he tabulates the results, and 
In which he imitated, as far as possible, natural conditions. Passing from 
the question of Ibenuo metrical cold, U. Martins considers the reasons of the 
Mnsalion of cold experienced by travellen. Among these he reckons the 
agitation of the air, which, be says, is never quiet on Isolated peaks. He 
likewise notices the effect of walking through [he intensely cold, deep, pow- 
dery snow, and Uie deficient supply of oxygen, tb rough breathing rareded air. 



The following letter has been addressed to the Editor of the Annual of 
Scfentinc Discovery, by Llenlenaot Colonel J. D. Graham, of the Topograph- 
ical Engineers, U. S. A., Superintendent of Luke and Harbor Improve- 
ments for the Nonhem Lakes. 

Until the annoancement to the Topographical Bnreau of the War Depart- 
ment, contained In my annual report of November IS, 18j8,> and to the 
Chicago Historical SoclHt^at its annual meeting On tbe3l>tb of that month,' 
the existence of ■ lunar tidal-wave on our great North American IVesh-water 
lakes had never been demonstrated ; but, on the contrary, It bad very gene- 
rally been denied. That announcement was based upon a series of dally 

1 S«epp. HOT andlioe of vol. il. Fart 2 of CoDgresslanal (Executive] Doe, No. 2, 
of the 36Ib CouKmi. ad Sexlon. 

1 See HWarical Uigailne, vol. fU., p. 39, pnbllsbed Dtonthly, at New Xoik, ty 
C. B. BiehardsoD. 
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obierTiWiona very carefully made upon a Wd&i[atige establinliBd at the onter 
or lakewartl extrcmlly of the north harbor-pier, olT the entrance lo Cbicat;o 
harljor, durinft Iho four consecutive years previous. During (he last four 
nonths preceding the announcement, the o1>8ervalion9 were made upon the 
llde^-anse at least twice a day, namely, when the moon was south, or on the 
meridian, and when In the horizon, or at or very near the periods wblch 



For the more complete Rolntlon of this problem we afternarda Institnted 
a special Borios of observations, iDlended to show not only the elevation of 
this tidal-wave at Its summit, but also its elevRtion at every half hoar or 
quarter hour Of its progress Ttom low to blgh water, and tlience to lowwater 
iguin. This series was commenced oti the 1st of January, and contitiucd, 
tMith day and night, at every half hour ordinarily, and at every quarter lionr 
from one day t)efore to at least two days after the periods of tbe new and 
full moon, up to tbe 1st of July of the year 185U, a continuous period of six 
months. 

It embraced nine tbottsnnd one hundred and eighty-four observations of 

As many as (wo handrcd and thirly-two observntions were lost during 
several periods of violent storms, chiefly in Fel>ruary and March, 18.59. But 
for (his loss, our series would have embraced nine thousand four hundred and 

We Bssurned the times of the moon's meridian passage, whether culminnt- 
injt or nnllpodat, as periods of comparison, and reduced oil llic nine thousand 
one hundred and ei>;hly-rour oltservallons to the nearest half-hour or quarter- 
hour period of elapsed time for each lunar half day. In (his way we 
obtained Iho half-hour coordinates of elevation of the surface of Lake Michl- 
enn, at Chicago, from tnnnr low to lunar btith water, and thence ajniin to 
lunar low water, for oar demonstration of the average aeml-dinmHl lunar 
tide for the whole period of six months. In a similar way the quarter-hour 
coordinates were obtained for the dcmonslralion of the character of the aver- 
aae semi-diurnal spring-tide during five conjunctions and Ave oppositions of 

The results of Ibis investigation were communicated In a paper to the 
American Associution for tbe Advancement of Science, at its fourteenth 
meeting, wblch (ook place at Newport, Rhode Island, on the 1st of August, 
ISTO. 

ThefollowinR Table (I,) shows the average semi-diurnal lunar tide on Lake 
Mii-hlgnn, derived from the airove-mentioned nine thousand one hundred and 
eighty-four oliservallons, embracing every vicissitude, whether favorable or 
unfavorable, of winds, weather, etc., which attended them. 

Here we have one hundred and forty-six thousandths of a foot, or one and 
three-fourths inch, as the general average height of the summit of the semi- 

I The Kenet*! retail from the flist half of this series, verifylni; oar Brst an- 

report of October 31. 1859. The memoir embraoing the subject will be ftiund 
printed at pp. B96 to 898, and atpp, 929 to 638 of vol. ilL of St 
So. 2. of the S6th c'oagitai, lot aeaaion. 
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dhinial iQnar tidal-irave on Lftke Mlebl^n, at CbiMfto; and thJrt? minntM 
«ft«r the p«1od of the moon's meridian puaa^ m the arefsge time of Innor 
high water. These are the leeulCi fhun aS the otMerratloiu made daring the 
lix montha' lerlea. 

Table I. — Shom'ng llie tu^-hourig (and at two period) the quarter-taariy) 
coHrdinattt of alMade qf llie aeemge tem-diunud lanar tidcd-Koaeai Ckieago, 
on Lak^ SticltigaB, derived fiom the ahole 3,184 abteruationt made. 
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Table n. — Shmoing Ae haff-hovrlv (and at tim periodt the guarter-hourlii) 
codrdinaiei ofaUitiide i^ Ihe aBrrage tead-diiinial htmtr tidi^-wave at Chicago, 
on Lake Midiigan, (u derived frmii 8,99S out of the 9,184 abmrvHiMt jaadi 
between Jauaary Ik and Jidy 1st, 1&9. 
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On ■ close exnminstion of all tbe o1>serTatlons embraced In this sories, we 
And Ope hnndred and eightj-nine which wc think opRht to he rejected, 
becaaee Influenced in an extmordinur; degree by unfnvorable winds, and tre 
thlob the averftge semi-dtamal lunar tldat-curve should rather be ndopled, ae 
shown by the remaining eight thonsand nine hundred and ninety-flve obscr- 
Talions. 

The general reaolt will then stand as shown in the preceding Table (II.). 
page 169. 

Under this view we have one hundred and flftj-thrcc thousandths of afoot, 
or 1^^ Inch, as Che general average helglit.of this semi-dinmal lidal-wave 
M its summit; and thirty minutes after the moon's meridian passage still 
appeara to be the average time of lunar high-water. 

A separate tabulation was made, for every quiLrlcr-honr of interval, of all 
the observalloofl which occurred from twelve hours before to twenty-four 
hours after the periods of new and full moon, for each iunallon. In this way 
we hoped to obtain, at each new and at each full moon, six semi-dlumal tides, 
each of which would approximately represent a semi-diurnal sprlug-ttde, and 
s mean of all would tend to eliminate errors arising fivm the disturbing 
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Torcea caused bj the Irregnlartty both of the dtrectiona snd slren^h of the 
wEniis. The leasee already mentioned, octiwionodtiyyiolentetonns.extended 
in part (o these spHnK'tidcs. We were fortDti&te enonfih, however, to obtain 
(food quarter-hourly observationB for aa many as twenty-four of these semi- 
diumttl Bprinjt-tides. The mean result from them ia ahown in tho preceding 
Table (III.), page 170. 

Here we have, again, thirty mlnntea after the time of the moon's meridian 
pafsage a» the time of bi|;h water at the period of lunar eprlne-tidee; and 
we have two hundred and tirtf-rour thousandths of a foot, equal to 3.406 
Inches, United States measure, as the beiRht of the lunar spring-tidal wave 
at Its sammit. 

a like cases, we Indicale as the established 



i Foot, Oh. 80m. 

Although this indication may be but of small practical advantage to navi- 
gators, yet It may serve as a memorandDin of a physical phenomenon whose 
exlatence has very generally, heretofore, been either denied or doubled. 

We think It probable that if the effects of unfavorable winda, and all otlier 
extraneous forces which produce Irre^lar oscillations in the elevation of the 
lake surtice, conld be ftilly eliminated, a aemi-diumal Innar epring-tlde would 
be shown as gKut as one-third of a foot, or four inches, for the periods of 
higheat tides. 

The time of low water, and the ifllative times of duration of the flood and 
ebb tides, arc given only approximately. The extreme rise of the tide being 
BO little, the precise time of the change fium ebb to flood, and hence the 
dpration of the flow of each, can only be accurately determined by numer- 
ous observations at short Intervals of time, say three to five minutes apart, 
from about an hoar liefore tfl an hour after the turn of the tide from ebb 
to flood. 

In conclusion, we offbr the foregoing observations as solving the problem 
In question, and as proving the existence of a Boml.diumBl lunar lldal-wave 
on Lake Michigan, and consequently on the other great fresh-water lakes of 
North America, whose coordinate of altitude at lis summit la as mnch as -IS 
to .251 of a foot, or from 1.8 to 3.048 inches, U. S. mcoaure. 

ON THE PHENOMENON OF WAVES ON THE SDKFACE OF MEECURT. 

Nothing can bo more Interesting than the rippling of water under certain 
drcumatanres. By the action of interference its surface is sometimes 
shivered into the most beautiful mosaic, shining and trembling as If with a 
kind of visible toobIc. When the tide advances over a sea-beach on a calm 
and sunny day, and its tiny ripples enter at various points the clear, shallow 
pools which the preceding tide had left behind, the little wavelets run and 
climb and cross each other, and thus form a lovely chasing, which haa its 
counterpart In the lines of light converged by the ripples upon the sand 
nndemeath. When waves are skllfally generated In a vessel of meivnry, 
and a strong light reflected from tho surface of the metal is received upon a 
scrcon, the moat beautlf^il elTecla may be observed. The shape of [he vesael 
determines. In part, the character of the figures produced ; In a circular dish 
of mercurjv, for example, a disturbance at the ceniro propagates Itself In 
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drcnlsr wave), irhlcb, after reflecHon, si^ln encircle the centre. Ir tlio potnt 
of illatDrbaace be a little removed tnai the centre, the Intersectlona or the 
direct anif reflected wavea produce majcnfflcent cbaa<n|;. The luminoni 
flf(iire reflected from inch a smface la exceedingly beaalimi. When the 
mercniy Is llg'htl/ Btmrk hj a f^aai point. In a direction concentric with the 
drcnmferenre of the resiel, the lines of light mn round (he vessel in mazy 
Mils, laterlaclnff and unrsvelUnK themselvea in the most wonderful manner. 
If the vetiiel be aqnare, a iplendld mosaic la produced by the croasln); of the 
direct and reflected wavea. Description, however, can give bat a f^ble Idea 
of thcM exqoiiite effecu. ~Fivft$aar Tyadall. 

OH THE DESTBUCnVB EFFECTS OF WAVES. 

Ur. Thomas Stevenson, C. E., In a commontcaClon to the Royal Soclelj 
of Edinburgh, states that he had fbtind on one of the Shetland Islanda, 
exposed to the waves of the North Sea, or German Ocean, masses of rock 
welRbing nine and a half tons and nnder, heaped together by the action ot 
the waves, at the level of no less than sixty-two feet above the sea; and 
others, ranging fhim six to thirteen tons, were fband to have been qoarried 
oat of their poalttona in ntu, at levels of tram seventy to aeventy-foar teeX 
above tlie sea; aoolber liiock, of seven and one-slateeath tons, at the level 
of cweaiy feet above the Bea, ii«d tieeo quarried out and mnsported to a 
distance of seventy-tbrae feet, trttm 8.S.E. to N.N.W., over opposing sbmpt 
fkcee as mncli as seven ftet In height. 

Ur. S. farther stated that, as tlie tesntt of obserratloD, he was of the 
opinion that the pieaence of mad on the sea bottom, at any depth, ml^^t be 
taken as a certain proof that the agitation originating at Che sarface.had 
ceased to be appteelable. If the geotogleal formation did not prodace a 
dayer deposit, or If strong submarine cuntnts existed, the otanoe of mod 
migblaffordnoproof of the magnitude of the waves ; bat Its praioiae iu shoal 
water may be relied on as Indicating with certainty that, in whatever locally 
It Is fonnd, there mnat be small distorbaoce at the Burface, or, In other words, 
that there cannot be a heavy sea. 



8EEIKG THE EABTH'S ASKUAL BOTIO^. 

The pendnlam experiment of Mr. Foacaalt, by which the diurnal motion 
of the earth was made vielble, has been followed by a contrivance of H. 
Fitzean, to exhibit the annoal motion, which cannot, however, be of so 
popular a character; nor does it admit of simple explanation. By directing 
a telescope east and west at the time of the solstices, and viewing Che rots' 
tlon of the plane of polarlxatlon of a ray of light by means of a special 
apparatus which U contained, he observed a small movement, only to be 
acconnted for by the annual motion of the earth. 

Stangthi Earth'tDiamalMotioii. — li. Perrot, of Paris, exhibits the dini^ 
ual motion of tbe earth by means of a baclieC, with a small bole exactly In 
the centre of lis bottom. Tbe bnchet Is fllleil with water and some light 
powder strewn upon lis anrfaee, which shows the direction of the current 
produced by tbe eacape of the water through the orifice described. This 
current Is seen to follow a curve conalderably to the right of the straight 
line II would take If the earth were standing Htill, and which Is accounted 
for by Its rotation. Tbe action of the earth's rotation, ho thlnlca, is also 
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Proftasor Henne5ST, In a, paper on the aboT* subject, read before ihS 
Brilixh AESoctation, 1660, considered (be possihilityof obcalninf^resaUs tVom 
the comparlaoa of tbe level surface, usually called tbo earth's surface bj 
astronomers and mutbemntlcians, with tbe geolo<>lcal surface wblcb would 
be presented If the eanb were stripped of its Quid coatin);. At present the 
nnmbcr of nnknown qiinntiiiea in an inquiry OS to the earth'a internal slruc- 
tnre wns greater thun tbe number of conditions; but, by knowing the truo 
Burface, and adophng the results of eatablisbed physical and hydrostatieal 
laws relative to the supposed Internal fluid mass, we should be able to estab- 
lish as many cquatloas aa we havu unknown qnuntlties, and thus obtain a 
BOlutkin. 

Professor Stoycly stated, that the esact Bpheroidal form of the earth, and 
the direction of gravity at each part of Its surface, were not so completely 
determined as the remaits of Proftssor Henreasy would lead a person to 
suppose. Very Interesting papers, printed in the last volume of the Tram- 
actions ol the Royal Society, by Colonel fiirHenryJamea and Captain aorte, 
bad shown conclusively that not only did the spheroidal form of the earth, 
as deduced from the great Ordnance Survey of tbe British Islands, dlfTer 
somewhat from that considered as most suitable to the form of tbe earth, as 
derived ftDm a comparison of nil observations ; but even particular localities 
had the plumb-line so affected by local circumstances that the forms, as 
deduced fh)m particnlar portions of the sarvey, differed senaibly from one 
another. Thus, the plumb-line near Ediubui^h nas found to be affected 
not only by the proximity to Arthur's Scat and the Calton Hill, but even 
the defect of matter in the Frith of Forth, and the excess in the distant Port- 
land Hills, were shown to exercise important Influences- 
Colonel Sir H. James showed, by various examples, that the method of 
grouping the measurement! of difltrent countries, proposed by Mr. Hennosay, 
would not, in the present slate of these measurements, lead to the exact 
results he supposed. Ho then pointed out circumstances not only respecting 
the Russian measurements, but even the French, which would make a 
reexamination of them not only desirable bat necessary. 



HEW METHODS OF DETEKMINING ePBCIFIC GEAVrrT. 

Until a few years a^a the determination of the specific gravity of solids 
was conducted on one of these two principles ; either by finding the loss of 
weight a body suffered on bein;; immeised In water (Its absolute weight being 
known), with the aid of the hydrostatic balance or Nicholson's areometer, 
or by determining, by means of a balance, the quantity of liquid displaced 
by the substance in question; the vessel used being a little flask holding a 
certain weight of water (one thousand grains). 

Since the general introduction of the vohimetric assay, and with it of 

graduated cylindcrsj^lhe Ihonght lay very near, in determining the speciflc 

gravity of dry substances, to measure instead of weighing the quantity of 

liquid displaced. F. Mohr lias demonstrated that by Ikr the simplest plan b 
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to m«asDrathe TOlamB of water displaced ; and his method ii ap[dicftble to 

any Olhor liquid, as alpoliol, bunziao, etc., since it is only, witli rolumes, and 
not weights, that iho'calculBtlons ore mode. 

Tliree different modlflcatlona or this principle aie In ase.or whkb we glTO 
the onaine. One la to BU a tost-lube, which fonns a strai);ht cfllnder, and ii 
. graduated, with a liquid in which the substance to be examined Is Insoluble, 
t» note the bel^ht or the liquid, and to welKb tbo wbole. The substance, in 
coarse powder, is next thrown in, the heluhl of the flald again noted, and 
the whole re-weighed. The two nol«tloni and weighlnga give the data to 
detenniae the speoiflc gravity. 

The second mode i3 especially adapted Ibr bodies which, on sceoimt of 
size or shape, cannot be Introduced Into a graduated cylinder. A strip of 
wood, through which is stuck a pin, blackened at the point, Is laid over a 
beaker-glass, which la then filled with water until the surface of the Utter 
Just touches the point of the pin. After InlrtKluclng the substance, the water 
Is drawn up Into a gradnated pipette until reduced to the same level, — even 
with the point of the pin. The volume of the water measured in the pipette 
■bows that of the Bubstance. 

The third modification is intended for technical purposes more particulariy. 
The apparatus coDsiatB of a half-gallon gloss cylinder, provided with a 
tubulns at the lower end, through which passes, on the outside, a beut glass 
tube to aliont half the height of the cylinder, whore It Is bent at two rlf-hC 
angles, ending In a fine opening, beneath which is afterwanlB placed a grad- 
uated cylinder. Water is poured into the largo cylinder until it commences 
to run horn the fine openiug; when this ceases, ih& graduated cylinder la 
put in lis place, and the substance, previously weighed, gently introduced 
into the huge ve«seL The water rises, and the quantity corresponding to the 
volume displaced will ran traia the glass tube and be measur^ in the grad- 
ntiled cylinder. We may here notice a mode of determining the specific 
gravity of such substances as potatoes, which is iu general use among the 
potato distillers of Northern Germaoj, to guide them in the valuation of 
the percentage of starch, which stands in some proportion to the specific 
gravity of the potato. A saturated solution of common salt is prepared, 
ftud the potatoes placed in it; they will swim on lop until the density of tlie 
salt liquor is reduced by water, which is added until they are suspended in 
the solution, bat do not sink to the bottom. The specific gravity of the 
diluted solution is then taken with a common areometer, and is the same as 
that of the potatoes. 

JAPAKESE SCIEHCE. 

A recent correspondent ftom Japan describes an ingenious method practised 
in that country tor getting water from the bottom of a deep lake. For this 
purpose a cone-shaped earthenware Irattle was employed, having a hole at its 
apex and a very small one at the broad part, which was stopped by a gum 
soluble in water. Tbc bottle was then sunk, apex downwards, by means of 
a weight and a line, and allowed to remain al>0Dt a qnarter of an hour at the 
bottom of the lake, by which time the gam was dissolved and entrance Ibr 
the water obtained, the air being forced out throup;h a little hole at the 
bottom. It was then drawn up, and the hole at the bottom plugged with a 
tiny wooden peg. ' 
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OM THE MOVEMENTS OF FLDID3 IN POBOC8 BODIES. 

Among tbc topics of sclenliflc Interest which awaken attention at present, 
ja tbe research of Jamin, prnfesMir at the Ecolt PolyltiAniipit, upon the 
equilibrium anil movement of fluids in porous bodies. The new results at 
which be baa ardTed afford an explanation of the ascent Of the sap In vege- 
tables without the necesslt/ of recourse to the vital force. It is apparently 
a question of capillarity only. 

jamin has applied tbe new facts which he has discovered to the construc- 
tion of an apparatos composed entirely of Inorganic materials, bnt showing 
in tta itructure a great analogy with vegetables. This apparatos has the 
property of raising water, as trees do, to a height greater than that attained 
by meant of atmospheric pressure, from a moist soil, whence the water is 
constaolly drawn to the factitious ioavea, where It la continnallj evaporated, 

Bednced lo lis most simple form, this apparatus Is composed of a block of 
some well-dried porous substance, as chalk, lithographic stone, etc., or a 
porous battery cell filled with a powder well rammed In, white chalk for 
Instance, oxide of zinc, or even with earth. A manometer la imbedded In 
the Interior of the mass, and the whoia Is plunged in a vessel tM of water. 
The water imraediately penetrates its pores and drives out the air, which, 
collecting in the interior, exercises a pre^isure upon the manometer amonot- 
log with oxide of linc to Bve atmospheres, and with starch It exceeds six 
atmospheres. This is not the limit of the greatest posxiblo pressure; Jamin 
makes known Iho cauwis which dimlnbh it in these cases, and proves that 
tbe water Is forced Into porous bodies with a force which he calls t, and 
which is eqnal lo that of a considerable nnmber of atmospheres. A tube 
l.SO laetres long, filled with plaster aitd terminated at the summit by an 
CTapomting snriiuK!, is inserted by its base into a reservoir closed and filled 
with water; a vacuum is caused, measured by fifteen or twenty mltlimelres 
of mercary, or by two hundred or two hundred and seventy millimetres of 
Irater; and the water apijeare even at the upper extremity of the tnbe — 
which proves porous bodies are able to raise water higher than can be done 
by atmospheric pressure. Those facts cannot be explained by ihe ordinary 
laws of capillary attraction, since these bodies are not formed of impermea- 
ble tubes, bnt of corpuscles in juxtaposition, separated by small empty 
■paces. Jamin has therefore submitted the problem to the calculus, and has 
come to results, of which we mention the following : — 

If, in a damp porous body, tlie water lB*ompressed by a power of eef eral 
atmospheres, it can congeal only at a temperature belowO° C.i Coni;equently 
old wood 18 able to resist fVost, while young shoots, being lesi denae, are 
UDable to do so. 

Since water, in filtering tbroogb a poroiis body. Is compressed as h enters, 
and dilates again aa It runs out. It shoiild exhibit electric currents and many 
other phenomena. 

The theory cannot be applied to non-homogeneous porons bodies. In the 
extended memoir which he has prepared, Jamin discusses the complicated 
resnllB which may he occasioned by irregularity of structure; he makes an 
application of it to wood, and shows that the interior pressure must be ang- 
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mcnted tn the denser dsBaes ; that the air must come from the liu^r tabes, 
uliitli tannol P*rve for the nscent of the sap. 

Ic Is plain that the evidenl tendency of nil these e-iperimenta is to explain 
the ascent of the sap In vegetables by capillarity. The idea is not new, but 
it has not licen hitherto fully admitted, notwithstanding the experiments 
wllich have been heretofbre mode, 

Jamin gives it probability in showing by decisive experiments that porous 
bodies cxcrclfle a caplllory action superior to the preaanre of the atmosphOTe; 
fttnhcr, ho gives the physical theory of capillarity in porous bodies, and 
sueceeds in calcnlatlng the phenomena of the movemenls of liquids in trees. 
— Correspondence ofM. NickUa with SUKmtin't Jounud, Jfoy, ISQO. 

ETBE^iGrH OF ICE. 

Recent experiments in Germany show that when the thickness of ice is 
an inch and a half, it will just liear tbe weight of a single man; when abont 
three inches and a half, it will bear detachments of infantry, with their ranks 
ratherwide apart; with a thickness of four and four-tenths inches, eight- 
poundcra can be conveyed over It on sledges; five and two-tenths inches will 
Ijcar twelve-pounders; eight inches will bear twenty-four-pounders; and a 
thickness of twelve inches will bear almost any weight. 

8H0WEE OF ICE. 
Captain Btaklston, In a letter to General Sabine, which has been communi- 
cated to the Royal Society, dated H. M. S. Simoon, Singapore, 22J of 
February, 18fl0, gives an interesting account of a shower of Ice which fell 
npon the ship. He says: "On the 14ih of January, when two days oat 
from the Cape of Good Hope, about three hundred miles S.S.E, of it, in 
latitude 38' £8' S., longitude 20" 41^ E., we encountered a heavy squall, with 
rain, at ten a.u., lasting one hour, the wind shitting suddenly from east to 
north (true). During the squall there were three vivid Hashes of Homing, 
one of which was very close to tbe ship, and at the same time a shower of 
ice fell, which lasted about three minuics. It was not bail, but irregular- 
shaped pieces of solid ice, of different dimensions, up lo tbe size of half a 
brick. The sqnall was so heavy that the topsails were obliged to be let go. 
There appears to have been no previous indication of this squall, for the 
baroraeler at six p.m. on the two previoos days had been at 30.00, the ther- 
mometer 70°; at eight a.m. on the 14rh the barometer marked 20.83, the 
thermometer 70°; at (en a.m., the time of the squall, 29.86, the Ihcrmometer 
70°; and at one p.m., when the weather had cleared, wind north (true), 99.76, 
thermometer 6IP ; after which it fell slowly and steadily during the remainder 
of the day and fbllowing night, ia to the Bize of ^e pieces of ice which 
ifell, two, which were weighed after having melted considerably, were three 
and a half and Ave ounces respectively; while I had one piece given me, 
a good quarter of an hour after the squall, which would only just go 
into an ordinary tumbler; and one or two persons depose to having seen 
pieces the size of a brick. On examining the ship's sails afterwards (hey 
were found to be perforated in numerous places with small holes. A veiy 
thick glass cover to one of the compasses was broken. Although several 
persons were strock, and some knocked down on the deck, fortunately no 
one was seriously injured," 
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ELASTICirr OP IRON. 



At iimceiit mMtingor the London Flmrmaceiitiral Society, Mr. Appold 
showed the foUowing intoraBtme experiment, illuatralive of the elaatkily of 
Iron. A stoat Iiob ring waa provided, seTeral inches in diameter, and of 
such a guti»tsnce as to apparently prevent the ponEibilii; of ila Torn) being 
in the alighleat degree afiteted by the mere niuscnlar force of one man; an 
iron rod wa» placed serosa the Interior of the ring, and fitted in with suf- 
ficient tigbtneas to retain Its position without other support. Then, platinfi; 
. the itpparatus horizontally on a (able, by merely prcaalng with the lingera 
npon tbe onlstde of ihe ring, in a direction trsnuvccBe to that occupied by 
the rod, the latter dropped through; proving that a certain amount of altei^ 
ation bad really been effected In the form of the ring by the slight preesore 
mpplied. 

HSTHODS EHPLOYED B 



The Immense mlns of (he ancient edifices of E^typt bear witness to the 
taste which the Egyptians bad for th« grand and durable; the blocks used 
fbr (heir constraclion were of enormous size. Herodotas speaks of an edi- 
fice which rormcd a part of the Temple of Latona, at Buto, whose valla 
were formed of a alngie rock 5^.8 feet long by as much in height. Tlie 
celling or covering of this ediUce was also a single block wllb 5.36 f«et 
tbicknesa. 

In another place he says that Amssis ordered to be transported from tha 
Isle of FJepbontlne to the town of Sale, twenty days' aail distant, a structure 
formed of a single block of stone j its exterior Icnjith was 27.72 feet by 18AS 
wide, and 10.% feet high. The interior measured S4,8l> teet in length, by 
Id.Sl In breadth, by 6.0 In height. Two thousand men were employed three 
years in Its transportation. The mass of this last structure, deducting 
the empty space within, was 2,832 cubic feet; and Its weight was 4^,744 
pounds, on Ihe supposition that the rock was formed of the same granite as 
the obelisk. 

As fortbeother Btfucture, whlchftHmed apart of the temple of Latona, at 
Buto, the Greek text of Herodotus seems to describe the four walls as be\tig 
formed of a single block hoOouKd Hkt a (nwpA. In this case, It would have 
required a block of 147,200 cubic feet, with a weight of 24,S60,300 pounds; 
and sappoaing it was not transported until after being hollowed, its weight 
would still have been 9,944,750 pounds. 

The transportation of so heavy a maas and of so great volume wonld 
Kppesr as an In^pncelvable dlfflcnlly, even by water, on account of ihe im- 
mense size of Ihe vessel or platform required to keep afloat so great a load, 
which waa twenty times that transported by Amasis. The difflcnitles of 
unloading and moving upon the ground lo great a mass would seem lo be 
Insnrmonntable, asltwould not be possible to find machines or rollers strong 
enough to bear socb a weight without crushing. 

The Count of Carbnty, who liad charge of the tranBp6rtatlon of the rock 
to St. Peienburg which coDstltntes tbe pedestal of the statue of FAer the 
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Great, and wliose weight nas only 3,334,000 poDtids, sidd that <t was irnpog- 
Biljlu for lilin to inako use of rollers; evcu lion ones wtrainsuffldGcit. ItoiU 
or wrought and cusC iron, whicli ho tried to eabsticute fur tliem, were 
fluttcncd and lirokcn, as well as tho euuhions or the same metal Iti \ihlth 
these halls rolled; only those made or a mix tare of copper, tin, and calamine 
could rostal the presBure. Still, as we eannot eoiitradlrt a molier which 
Ilcrodolus ea}'9 he eaw and regarded with wonder, we must believe llint tLo 
walla of ibia utructure were hollowed out of a mass of rock found upon the 
spot. This eonjeclnre Is all the more probable, as Heroilocus does not men- 
lion where this enormous bloe? came from, nor the mode of Its transpottatlon. 

As for the stone which formed the upper pari of ihe slructure, it Is evident 
that it roust have been taken Oom another block, and that it must have 
been moved and raised above the walla. It was 52.8 feet long by as many 
broad, with a depth of 5.06 feet, making,. all trimmed, a mass of 14,730 
cubic feet, and n wciRbt of 1,981,950 pounds, Bupposing tli« stone to be of a 
mean hardness with that used for most of the temples and for tho steps of 
(he pyramids. 

A block of such dimenalnna mnst have been moved In the same position it 
was lo liave when laid. The operation required a plane and solid surface of 
gvaat extent; and as wood was scarce in Ejcypt, we may presnnie, according 
10 what Herodotus said in relation to the great pyramid of Cheops, that in 
these extraordinary circumstances the custom of the E$>ypthins was to con- 
strui't iarf;e causeways and inclined planes of cut Etniie, upon wbleb they 
hauled tho enormous stones which they prided themselves on osing for tho 
construction of their edifices. These means, which would be expensive with 
Ds, were but a small matter with them, hy reason of (he great number of 
men employed upon their works, the small wages of the laborers, and Ibe 
insignificant cost of (he ma(crials. 

When they hud to move round and nnvnought masses of grani(e, soch as 
are found in the quarries of Egypt, they were turned over or rolled by (he 
force of men. In many places, far distant (Vom the quarries, arc found 
masses of granite whose transportation appears to have been interrupted by 
some unforeseen circumatanco. 

As for the blocks which do not come in this kind of transportation, and 
whose surlhces were plane, as that which served for the covering of (he 
temple at Unto, and the monolithe structure of Amasia, we beUevo that they 
made use of rollers and capstans, the most simple and ancient machines, the 
most powerful and apeedy in (heir effects. To give our ideas upon this, we 
report the result of an experiment made upon this suitJett wth a cut stone 
weighing eleven hundred and sixty-five pounds. 

To drag (liis stone upon a horizontal surface o( the same material, and 
coarsely cut, required eight hundred and eighteen ponnds. 

The same drawn upon pieces of wood exacted a force of seven htmdied 
and three pounds. 

The same placed npon a wood platform, and drawn upon wood, required a 
■ (brio of six hundred and fifty-ibur pounds. But soaping the two surfaces 
which slid upon each other, there was only needed one hundred and nlnely- 

Tliis stone put upon rollers 3.3 inches diameter, and set in motion upon a 
surface of the same material, required only a force of 30.l'fl pounds; the 
same rolling upon l^ieces of wood yielded to an eflbrt of 30 pounds; aod 
when tho rollers were put between two pieces of vrood 231 pounds sufficed. 
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It follows trma this experiment thit (o draw a n)a)i;lt stone upon a flrm 
and smooth bottom tliere is needed a little over § of lie weight; J, if the 
enrface is Of wood; |, if tbe movemenc is made of wood upon wood; and if 
the two sliding aurt^es of wood are soaped, bnt J. But if we use rollers 
placed immediately between the stone and ground there will be required a 
little over ^ of the wci^'ht, and j", if they roll upon wood; and, finally, if 
they roll between two stnooth wooden surfaces there will be needed but 
abont the j'lj of the weight. 

Still it is proper to remark, that as woods compress under great loads, the 
rollers made of this material are subject to a eban^ of form, to be (rushed, 
and to sinkinj! in the pieces between whith ihey are placed. This produtea 
a fHcdon, whose effect increases with the load. To raise the obelisk at tlie 
square of St. Peter's, in Borne, which, with all its fixtures, weighed 839,200 
pounds, there were required forty capstans, and to draw it upon a horizontal 
plane wltli roltera placed between two wooden surfaces it only needed four ; 
whence it follows in this case that the force was bnt the -^^ part of the 
weight, while tbe esperimcnt above cited ^vcs a Utile over the -^^ part. 
Bat Fonlana, who superintended this operation, observed that most of the 
rollers, which were seventy in number, were crushed, and that the others ' 
sank into the pieces of wood between which they wera placed. 

To have the full benefit of the rollers they should be as incompressible as 
the surfaces between which they move. GiBnile rollers, bet»ccn smrOces 
of the same material, to prevent breaking should be very short, and (h^r 
niunber great, to have as little of the load as possible on each. The length 
should not be over one and a half diameters. \Vhen the stone has considei- 
able width they must be set in many rows. This method, if practicable, 
would have l>cen preferablo to the balls which the Count of Carbuiy nsed 
for the transportatioa of the rock which served for the base of Che equestrian 
statue of Peter the Great; they required the i^ part of the weight. 

From the results of these experiments, and (he obserrations to which they 
give riie, we may calculate the force icqaired to transport the stone which 
formed the monolithe stnu;ture at Sa'is, and the covering of .the temple al 

Experience with works has taught us that a man of medium strength, and 
nsed to work like those employed by the ancients, can carry a load equal to 
his weight, and haul one and a half times as much ; so that for the stone 
cover of the temple at Buco, whose wci„'ht wo have estimated at 1,B8I,S50 
pounds, there would be requited 10,000 men to draw it upon a smooth and 
solid ground; 9000 to draw it upon a surface formed of pieces of wood; 
8333 if tbe stone was put upon a wood platform and drawn upon wood; and 
only S-'iOO men if care was taken to soap the two surfaces which slid upon 

The block being 52.8 feet wide, the men could easily be disposed in forty 
rows, which for the first case would require 250 in each row, in case they 
were equal, and much less if they diverged; 225 for the second; 208 for the 
third; and 6aj for the fourth : the last is tbe most practicable method. 

The great breadth of this stone and its weight woukl make it impossible to 
oso wooden rollers. As for those of granite, if the ground were firm and 
smooch enough to make use of them, 300 men, or seven and a half rows, 
would have suftlced to move the load. Bnt it is not likely that this method 
was adopted, on account of its great expense. It is much more probable 
that they made use of capstans. 
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Soppoalng a eimple oapstan, tnTersed by two Icren, irich a mean length 
at the point of application of the rasnltant force of ten ftmea the diameter of 
the drum, each man makes an eSbrt which rnKT he valned at SSi pound*. 
IT twelve men work each c^Httan, their effort will be 6471 poimdB, which 
gives in llie Brat case, when a force equal lotnro-thlrdBof the kiad ii reqnired, 
S400 men and SOO capstans; for tlie second case, S160 men and 180 capstans; 
tOT the third, 2000 men and 166 capstans ; and for the fouith, 600 men and 30 
capstani. 

fi; the Dse of pulleys and mnffles the number of men and capstans may 
be reduced one-half or a quarter. 

The results hen shown indicate the force necessary to more the Mock upon 
a horizontal plane; bnt as it had to be raised above the walls of the temple 
which it served to cover, In r^ing it upon an Inclined plane it is evident that 
UiB force mnst be incieased in the nuio of its iuclioation. 

UKIFORM MUSICAL PITCH. 

The committee appointed a year ago by a general meeting of musiciuis, 
and olhers interested in music, assembled In Ijindon, to consider the sobjecl 
of the present state of mosical pitch in England,! have recently reported, 
substantially as follows: — 

The committee found, after a little Inqnliy, that their attention would have 
to be directed toth[«cprlnclp^ points: — 1. Whether a uniform musical plK^ 
was desirable. S. Whel:her a uniform mosical pitch was possible. 3. Sup- 
poslPK a uniform pitch lo be desirable and possible, what that pitch should 
be. 

1. With the Brat of these considerations the committee was not long occu- 
pied, all testimony going to prove the fingnenl Inconvenience to which mael- 
cal performers, vocal and Instrumental, musical instrument-moken, mosical 
directors, and even instmcied hearers, were alike pat by variations In the 
pitch, whether of Individual Instruments or of entire orcheatnts. The com- 
jnittee came early to a nnanlmouiiresolnllDn that a uniform pitch was desirable. 

2. The second question, "whether n uniform pitch was posrible," was 
not found to admit of so ready an answer as the first. That a nnifbrm pilch 
Is never for any length of time maintained is well known to all practical 
musicians. The effiects of temperature on musical Instruments are so great 
and so rapid, that a dift^rence in pitch of at least a quarter of a lone has 
often been remarked between the beginning and the end of the same concert ; 
and instruments not required at the tieginoing of a performance are tto- 
qnently tuned to a higher pitch In order to meet this anticipated elevatios. 
Id theatres, Instruments to be used on the stage are sysleuiatically tuned 
sharper than those to be used in the orchestra, to compensate for the differ- 
ence of temperature before and behind the scenes. Stilt, though the main- 
tenance of a certain pitch may be difflcalt, or even impossible, the definition 
of it is not. A point of dcpartnre, if nothing more, would be in the highest 
degree convenient to musicians. No great practical Inconvenience has ever 
been found to result (Una any change of pitch possible during a single per. 
fOnnance. It Is against the gradual elevation, consequent on the absence of 
any recognized standard, that mosical practice requires a security. Physical 
science is, happily, enabled to aflbrd this, and to bring to the aid of musical 



1 See Amal of SdenUflo Discovery, IMO, pp. 188-Ul. 
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ut more than one process by irhich such a etandiird ma; be adjoBted. HasI' 
cat pilch is not a macter of mere comparison. A sound is nat toenj]; acute 
or grave in relation to anollier: lis p[tcb Ib capable of exact measareinent, 
and cbat measuremenl once recorded, It may be reproduced at any distance 
of time, without reference tu an; otber sonad wbalerer. In short, tbe num- 
ber of vibrations per second dne to a t^Ten sound can be aacenained with 
the same cortalaty as iho niimbor of square yards on a given ealaie, or ibB 
number of Ions burthen of a given merchantman. Several methods of 
counting vibrations have been adopted by men of sclents at different periods, 
by one or other of which the pitch of certain notes (ireneratly either C or A) 
in tbie or that muaicai establishment baa been recorded; so that a body of 
erWoBMi eilBts, In addition to, and Independent of, that of tuning-forks, bdls, 
and other instmmenla least susceptible of chani^e, by nhlch tbe variations of 
pitch, at different times and tn many different places, may be aiicertaiued 
with certainty. Under these circumstances Ihe commlltee came to a resolu- 
tion that a nnlform pitch iras not only desirable but possible. It remained 
fbr tbem to consider'" what that pilch should be." 

3. On this question such very wide difference of opinion was expressed, 
and, indeed, snch very conflicting evidence was adduced, that the commilleo 
concluded to make no formal recommendation. They say, however, that, on 
grounds of abstract propriety, tbcy wcn^ inclined to recommend the pitcb of 
C 912 for general adoption, were there not certain practical considerations in 
opposition to any change. Thus, they say, It is certain that a change fVom 
the present pitch of C 546 to C 51S — a change of about a semitone — could 
not be made without great Inconvenience and pecuniary loes to the body 
with whom the adjustment of the pilch practically reals, — our orchestral 
perlbnners. Such a change, too, would fall heavily on musical instmmeat 
makers, probably to the extent, in many cases, of rendering the greater por- 
tion of their existing stock valueless. This objection, it Is thought by some 
even of those who are most anxious tbr a great depression of the present 
intcb, would be fotal to any proposition which did not in some way meet it. 

In conclusion, the committee call attention to tbe suggestions made by the 
congress of maaiciana which assembled at Stnttgard, iu 1^, which body 
recommended a pitch of 528 for C, = 440 for A, basing their calculation on a 
thirty-two l^et organ-pipe, giving thirty-three vibrations per second instead 
of ttdrty-two. The following would be the scale at this pitch— the only one 
y«t proposed which gives all the sounds in whole numbers: — 
CDKFOABC 
364307e3aSG3See44O4eSES8 

This pitch, of which the C is sixteen vibrations per second higher than that 
of C 312, and eighteen vibrations lower than the C at the present pitch (of 
546), is as near as possible half-way between the two latter, and, therefore, a 
quarter of a tone above the one and a quarter of a tone below the other. 
To lower tlie stringed instruments to this pitch would obviously be attended 
with tittle difflcnity. Depression to the extent of a quarter of a tone is said 
to be easy with the brass instruments and possible with the wooden wind 
instruments —= tbe Antes, oboes, clarincls, and bassoons— now In use. Few 
organs exist of higher pitch than the Stqtlgard, and die raisiilKOf those 
which have been tuned to C SIS would not be attended with serions difficulty. 
Tbe Stnttgard pitch, then, if not the very best that could be conceived, mtff 
be regarded as the one which, with many reconunendatioiu, wotild have tba 
13 
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best chance of attaining the general assent or contemporary mnsicianB. 
Though higher (han the piichof 312, the Philharmonic pilch, or the diapason 
nonnai, the Smttgard pitch is but a, tev viliiaiions higher than the last two 
of these, — one or nhich experience has proved to be a good pilch for instra- 
mental music. It is a quarter of a tone below the present pilch, by Kenend 
consent voted inlolcrahly high. Its adoption would involve little, if any, 
inconvenience or pecuniary Loss to inatrumental performert or makort of 
musical inslruments. It would, therefore, be Ukely to meet the support of 
the majority of those interested in the question of pitch. 



Dr. Scott Alison has read 10 Ibe Royal Society a paper "On the tntensiflca- 
tlon of Sound tbrongh Solid Itodies by the inter position of water between 
them and tho distal extremities of Hearing-Tubes." Jhe author (pvcs an ac- 
count of various experiments which be has niceatly made on Bounds proceed- 
ing through solid bodies. He has found that sounds whJi^h are feint, when 
heard by a hearing-tube applied directly to solid sounding bodies, become 
augmented when water is interposed l>etweeH those boiliea and the distal 
extremity of the bearing-tube. He has been able, by the employment of 
water, to hear the sound of a solid body, ancb as a table, which without 
tbie medium has been Inaudible. Experiments have been made upon water 
In various araounls and in different conditions. Thoa a very thin layer, a 
mere ring round the edge of the hearlng-lnbe, masses of water In larger or 
smaller vessels, and a bag of water, have been employed. The results have 
been the same as Te<;ards augmentation. The degree of augmentation was 
greatest when the hearing lube was Immeracd freely In water. In experi- 
menting upon water In vessels, it waa found necessary to close the extremity 
of the tube t« be Immersed, by tying over IE a piece of bladder or thin India- 
rubber; for the entrance of water Into the interior interfered greatly with 
the augmentation. 

The effect of water In augmenting sound Is materially reduced if even a 
small amount of solid material be interposed between the water employed 
and the mouth of the hearing-tube. A piece of wood, not much thicker 
than a paper-cutter, materially Interferes with the augmenting power of 
water. The augmentation of sound thus obtained by water seems to be due 
to the complete fitting of the liquid on the solid body, and also round Ibe 
mouth of the bearing-tube, whereby the column of air is thoroughly en- 
closed; also 10 the less Impediment lo the vibrations of the Inslrunjent when 
held in conCacE with water than when held in contact with a solid body, the 
water yielding In a greater degree than a solid. 

The mode of judging of the augmentation was twofold : first, ee a 
Hon was compared with another perceived by the same ear, the a- 

tton following immediately upon (he other; second, the different ho- 

pbonc was employed, by which two impressions are simultaneo 
upon the two ears; iu which case. If one impression be materia p* 
than tho other, sound is perceived In that ear only on which th grea 
impression is made. To obtain, the advantage of the different a ho- 
phone, or " Phonoscope," as It might here perhaps be more corre ct 

Dated, wh^ sounds at some distance from the ear were being exam d ta 
length was increased by the addition of long tubes of Indla-rubbe 
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E^tperlmenCa were madeapon other liquids besides water, each as mercury 
and GibPr. 

Other materials besides liqaida were foand to afford b eimilnr Intensifl- 
catiun oC sound from solid bodiex, euch aa laminEe of ^iln-pereha or of 
India-rubber and sbeeis of writing paper, bni the aiDouoC of aujtmontatlon 

The hearfne-tnlics employed were various. Many of the experiments were 
perTonned with Ibe antbor's ordinary dlffcrcntlalstethophone, an m<itrunient 
described in the Philaaophlail Magozine for Noveinl>er, 1858. India-rubber 
tabei fitted with ivorj ear-knobs, and witli wooden or gla.ss caps (the eiie 
of the cup or object-extremity of ordinary stethoscopes), and havinK an 
ear-extremity to pass into the meatua, and braas tubes, were also in tnm 
employed. Tubes closed at (heir distal extremity with solid material, such 
as glass, did not answer so well as those closed with membrane. 

The water-bag Increases tlie impresB ion conveyed to the ear by the wooden 
Btetfaoseope, If It be placed tietwccn the flat ear-piece and the external ear. 
li may be employed alone to reinforce eonnd. The name of Hudrophoae has 
been (;iven to It. 

A postscript Is added. In which the author records an experiment made on 
the bank of the Serpentine river, A sound produced npon tile land was 
heard at a point in the water when it could not be heard at an equal distance 
on the ground, if Che two limbs of the dlfferentlai siethophone were employed 

n upon the ear, connected by means of a hollow tube with 
indulaCions, was found to be much j^reaier than that 
upon the ear connected with the samewaterby meami of a solid rod. When 
both tube and solid rod were employed simultaneously, sound was heard 
In that ear only supplied with the tube. 

ON THE REG18TRATI0K OF SOUND VIBEATIONS. 

The Abht! Laborde has recently devised the following plan for registerinR 
the vibrations of sound. To the ceiling of a room are fixed two rlngs,some 
six feel apart, and to these are suspended two wooden rules, about eifiht 
teal lon^.' Their lower ends are fastened into a block or wood, which Is 
connected with a pendulum, so that the vibratione may ho registered on a 
piece of glass, the face of which is covered with smoke black. From this 
pholo(!raphic impressions may be multiplied, if desirable, lo any extent. 
This apparatus Is mnch less costly than any other hitherto made for rc);ls- 
terjnft sounds, and is interesting, since it is an aid toward the invention of 
machines which shall liradDaily advance from registering soands to rej^is- 
t«ring syllables and words. As soon as the wit of man has invented a 
machine as delicate as the human ear, we can have reporting machines. 
The idea Is certainly !bx less astonlshlnii: than that of the daguerreotype 
before its invention. If the vibratioha of light, so mnch finer than those of 
sound, are made to register themselves with such wonderful accuracy, why 
may not Che vibrations of sound be made to do the samel 

FIGUKES PRODUCED BY SOUND. 
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Ing d Tloltn-bow on tbe g^aai, > sonnd-flKara vill be formed on Che inrTkce 
oT Ibe liquid, consiating of nothing bal drops of liquid. If the vesiwl bItcb 
the nmdamental now, the fleure formB a, four-rayed star, the ends or which 
extend to the toui nodal poinM; hut !f the note vhlch tbe vessel giy<a be 
tbe Becond higher, tbe star will be ali-rayed; and if the vessel gives Gtlll 
higher tones, other more DumBTOusly rayed stars are produced. — Poggen- 

THE ronXB OF A BIKD'8 80KG. 
When we hear the song of a soaring lark, we may be tare that the entln 
atmosphere between na and the bird Is fllled with poises, or andalations, or 
waves, as they are often called, produced by the litl!e songster's organ of voice. 
This organ la a vibrating Instrument, resembling In principle iho reed of a 
clarinet. Let us suppose that ve hear the song of a larh, elevated to a 
bclgbt of five bnndrol feet In tbe air. Before this is possible, tbe bird must 
have a^tated a sphere of air one thousand feet In diameter; that is to say. 
It most have commnnlcaied to 1T,S8S tons of airs motion safBclently Intense 
to be appredaled by our organs of bearing. -— Prt/f. Tv^daH. 

ON THE TELOCITY OP SOUND. 
It has generally been conafdered that sound moves at annlform velocity of 
1,143 feet per second; and in every book on tbe subject rules are i^ven by 
which ihedlstanceof any source of sonnd, such as a firearm or a flash of light- 
ning, may be ascertained by CBtimatlnglho number of seconds and fractions of 
a second which elapse between the ocularly-observed time of the occarrcnce 
of the phenomenon and the henriuR of the sound which accompanies it. 
Doabtlees many persons have In this manner amnsed themselves by esti- 
mating tbe distance off which certain violent lightning flashes must have 
been, and have taken comfbrt from Uie idea that, if a certain number of 
seconds have elapsed apa the flash baa taken place before the thunder is 
heard, they are safb from Its effects ; falling Into the very common error of 
mlatakInK (he canse for the effect. The Rei'. S. Eamsbaw has, however, 
been engaged In some eictremely Interesting mathematical Investigations 
- Kspecting Ibe phenomenon of sonnd, and has arrived at the theoretical con- 
clusion that violent sonnds are propagated far more rapidly than gentle 
sounds, and that therefXne all reasoning upon the distance of tbe flash, based 
upon the lapse of time between it and the thunder, is Ddlaclous. Many 
instances of this fact are adduced in corroboration of the theory, in which 
tbe clap of thunder followed Immediately after the lightning, when, judging 
trara. the distance which the latter was fi-om tbe observer, there eboald have 
been an Interval of many seconds dnration. These and similar instances 
have Induced the above-named gentleman to enter npon a. maihematlcal 
Investigation of the theory of sound, and he arrives at tbe conclusion, con- 
trary to the hitherto universally received opinion, that there Is no limit to 
the velocity with which a violent sound is Iran smissi lite through the atmos- 
phere, provided the phenomenon which produces the sound be sufllciently 
violent. Hence, it Is probable that there is no sonnd which Is propa^mtcd 
faster than a dap of thunder, its genesis being especially violent. This 
theory seems also capable of explaining the rumbling, rolling noise of than- 
der. It is only necessary to Imagine that the sound at its origin Is broken 
np, either by partial Interrnption or reflection. Into aeveral sonnds of differ- 



^,Gt)tH(lc 



NAiniEAL FHILOBOFHT. 185 



ent degrees of violence. They would ihos be propngftted with different - 
deicrees of rapiillEj. and wonld therefore not fiili upon the e»r, Ir It were at 
my dislanee off, with a amlden crash, but in a series of minor claps, or as a 
lattle. If thie theory be tnio, the report of a eannon should travel Taster 
than the hnman voice, and that of thunder faster than either. — X««iiton 
Photoyrnphic Neas. 

CHItOMO-ITPOG R ArHT, 
H. Bochette has devised a new method of printing the different colors used 
In this art. Instead of applying a series of plates or stones, each bearing 
one color, in the usual way, he arranges hie plnles upon a rotating platform, 
of smaller dimensions, but like those used on railways. Suppose four plates 
thus arranged with black, red, blue, and green, and a sheet Of ft>ur po^s, 
which It Is desired to print, Imposed upon them. One page will bo printed 
in each color, and by taming the sheet a quarter round each time, the 
remaining colors will be printed In sncceision. This apparatus baa B mo- 
cfaanical contrivance to ensure accuracy of position: and, as the colors 
admit of snper-poailion, green may be formed by succeasive printings of 
yellow and blue, orange by yellow and red, etc. 

ON THE SOLDTION OP ICE IN INLAND WATERS. 
In a paper read before the American Association for I860, by Mr. B. F. 
Harrison, a theory to account for the sudden disappearance of ice iti inland 
waters was presented, which was based upon a series of observations made 
apon a little lake in Connecticut, which is ao hedged In that only the south 
and southwest winds blow upon It. It is not fed by any large stream, and 
has a small outlet. On the twenty-third day of Janoary, ISSO, ho visited the 
lake, and found the Ice (en or eleven inches thick. He found, at a station on 
the lake, the temperature of the water directly under the Ice to bo (hirty-four 
degrees; three feet down, thirty-eight; twelve feet, forty-one : the bottom of 
the lake, forty-three and a half; mean temperature, iblrty-eight and seven- 
eigbths. On the sixth of March he found the ice disappearing very rapidly, 
U much ae oue-third dlaappcaring during the two huura that he remained 
by the lake. The mean temperature of the lake on ihia dale was forty-one 
and a half. Tho conclualon arrived at was, that the solution of the ice is 
caused by heating up the water f*6m llio bottom, since the warmth could 
not have been communicated from the atmosphere. Its temperature being 
lower than the water. The mean temperature of the earth at a depth of 
twenty fe«t furnishes a vast magazine of heat, that is immediately effectiva 
ac soon as the cold IVom the atmosphere ceases to be inteoao. 

THE GREAT PrEAMlD.-WHT, AKD WHEN, WAS IT BUILT? 

The above is the title of a volume recently puhllshod in London by John 
Taylor, a gentleman of an exceedingly original mind, and favorably known 
In literary and sclentillc circles. Kis researches and speculations, whether 
leading to any truthful result or ao, will at least bo found interesting and 

Of all the records of their existence, which the men of agea long gone 
by have left upon the face of the earth, none, perhaps. Is so eminently calcu- 
lated io excite universal iateceat, or to give rise to entbuaiaatic speculation. 
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■■ tbe pTrainldi of Egypt. It would icarcely be posalbla tor ereo tbe least 
curiooa and im press ionable of men to gaai wilb bis own eyea apon tbow 
miKht/ IIIUM8, or «veD llalen (o the descriptions of them whicb bnro bent 
glvea bj nnnitierieM traTellers, from tlie lime of Herodotus down to the 
praamt da;, wlUioal, when the first feeling of almost slupefled admlratloii 
bad subsided, experiencing an Irrealstlbie Impulse to ask tbe twa qaesliont 
which, in his present volume, Mr. Taylor attempts to answer. And of all 
posalbla methods of proceedln); to the solution at these Inevitable queries, 
that «dopted by Mr. Taylor Is certainly the most thoroughly tnistwortby 
and ndiable. It consists in placln|{, so to apeak, the Great Pyramid itself in 
the witneas-box, and, step by step, elidtin^ Its hiatory IVom Its own moath. 
Mr. Taylor haa never himself vielted the pyramids ; bat he deduces hie con- 
doslona ftvm a careful collation of the chief existing records on the snlject, 
ftom the eariiest period down to the present time. So f^ ftom considering 
hla want of personal acquaintance with tbe ol^jecl of his Inquiry aa likely to 
be In any dejctee pr«jiidiclal to Its sacceaa, be is Inclined to regaid this dr- 
cumstanee a« a sobject rather for conKratnlation than for re|;ret. 

With regard to the first of the two qnestlona propounded by Mr. Taylor, 
an Immense majority of those who have Inquired Into the sntject concur In 
the opinion that the pyramids of C^pt were designed as tbe boriai-places of 
the kings by whom they were built. A long snccessfcin of travellers, from 
Strabo and Diodotus Sicnlus to Dr. Robinson and the Eev. A. P. Stanley, 
have agreed without beaitatlon in adopting thla view. So long ago. however, 
ai the commencement of the present centnry, a different theory was started 
by some of tbe aclenCific men who accompanied the French expeditk>n to 
Egypt, Til., that the three largest pyramids were constmcied on certain 
geometrical principles, and were Intended to perpetuate the memory of the 
•tandard by which they were built. This hypothesis was very coldly received 
at the time of lis tint suggestion, and It was not till tbe publication. In 1810, 
of Colonel Howard Yyse'a researches on the pyramids that it attracted public 
notice to any appreciable degree; bat it has at length found a zealous chani' 
pion in Mr. Taylor, who, by a caref\il examination of all existing records on 
the sBb)ect, endeavors to show that, when rightly underelood, lltey tend, one 
and all, to Its complete conflrmntion. Although be seems inclined to extend 
this theory to the [wo smeller pyramids of Glzeh, It ia only In the caae of the 
Great Pyramid that be prosecutes big inquiries in detail. Obviously, the 
first things to be dons In such a case are to ascertain the exact dimensions 
of tbe pyramid In its perfect state, and to reconcile. In some reasonabt« 
manner, the confiicllog measurements which have been assigned to It fh>m 
time to time by Tarloua observera. The latter of these two ob]ectB Mr. 
Taylor elTecu with a great show of probability, by pointing ont that it la 
only within' a recent period that the true base of the pyramid ha« been 
reached, and that the smaller and earlier measnreiDents were made at timea 
when the lower tlera of the edifice were more or less covered up with sand 
and d^brit. With regard to the former point, it has long been suspected 
that the present condition of the pyramid Is far ftom being that In which W 
waa lett by Its bnilders, and that it was originally a peritet pyramid, with 
sharp angles and terminating in a point. This suspicion received a strong 
canflrmatlon in 1799, when M. Le Pire and Colonel Coutelle, In surveying 
the platform on which the pyramid was founded, discovered at bolb the 
northeastern and norihwestem angles a wide shallow socket, which eeemed 
to have been deeigned for the reception of a corner-stone; and it was fiaalty 
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converted into ■ certalntj In IS37, when Colonel Tfse discoTered two of the 
caalng-stooee, actuallf in lita, near); in the centre of the nonhem face of 
the pyramid. The anfcle at which these caslnK-slonea are inclined (51" 50*) 
and the leninth of the base (T64 f^et) being both known, the total height of 
the pyramid is easily ascertained, and all lla dlmeiuianB are (hen eatiefhc- 
torily detennincd. They are as foQowa: 

Leni^h of former bsK, iDOlodlDg euine-ttODes, ■ T64 

Length of preseDtbue, TM 

Former bclKbi, !DeludlD|;culng;-«toDea, ... 460 9 

PreKnt height, perpendloular UO 9 

Fonner beigbl, iDcllDBd, Sll 

Fment height, Inellned, 668 8 

Width of pavement In &ont of oaiiDg«ton«In centre 

of northern Bide, SB 6 

TUokne« of paving-nones, 19 

Former extent of hue, IS 1 32 



The angle of the caslni^tonea being 91° 50', and the base 7S4 fbet, the 
heti;bt of the pyramid, sapposing it to end fn a point, would b« 486 teet. 
" What reason," asks Mr. Taylor, " can be assigned for the fonnders of the 
Great Pyramid giring it this precise angle, and not rather making earh fiice 
an equilateral triangle ? The only one we can saggest Is, that they knew the 
earth to Im a sphere; that they had measured off a portion ot one of its 
great circles, and, by obserrlng the motion of the heavenly bodies over the 
earth's snrt^ice, had ascertained Its drcumference, and wei« now desirous of 
kMTlng behind them a record of that circumference as correct and Imperlsh: 
aUe as It was possible for (hem to conBtmcL They assamed the earth to 
bo a perfect sphere, and as (hey fcnew that the radius of a drcle munc bear » 
certain proportion to Its circamrerence, they then bnilt a pyramid of such a 
height, in proportion to its base, ihat Its perpendicular would be equal to the 
radios of a circle equal In circumference (o the perimeter of (he base. How 
the tlioaght occmred to them we cannot tell ; bat a more proper monument 
for (hia purpose could not have been devised than a vast pyramid iTi(h a 
iqnare base, the vertical height of which pyramid should be the radius of 
a sphere in Its circumference equal to the perimeter of the base. It was 
iaposiible to build a hemisphere of so large a size. In the (brm of a pyra- 
mid all (hese truths might be declared which they had taken so much pains 
to learn ; and In that form the structure would be less liable to litjary iWim 
Ume, neglect, or wantonness, than In any other." 

.Now, the exact angle which must be given to the face of » pyramid, in 
order to enable it to fulfil those conditions, Is 51" 51' 14"; to which the 
observed angle of 51° Sy is as near an approach as the mngnliutic or the 
worit would probably allow. As a further proof that this coincidence in the 
angles was not accidental, Mr. Taylor refers to the statement of Jlerodolus, 
which be gathered (Vom the official guardians of the pyramid at the time of 
his visit, that " each face of (he pyramid Is eight plethm, and the hcl^'ht is 
equal." He concludes that this measurement refers, not to linear but to 
square measure; and that the statement signifies that the number of square 
ftwi In eMb taee of the pyramid is equal to the square of the height. Now, 
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the angle of InclinMlon newBSftry to eninre thii proportion ia 51" W 46" ; 
wbicb is BKain a very close approximation to tbe obuerved an^lo of SI" StK. 
The proportion of the circumference of a. circle to Its (tiamcter Is 3.14IS92T 
tol. The perpendicular bcfght or radius of the pjraniid being 480 English 
Ibet, its diamejer Is &T3 feet; and its perimeter le four times 764, or 3056 
fteet. Taking the diameter as nniiy, wo have 1000 feet of .972 of the English 
foot, and in the circumference 3H4 of tbe same feec The true proportion 
In a sphere woulJ be SUl.SCm feet, about 21 feet less than Che actual nicas- 
Dre, Tliis foot of .972 of the En^'lish fool is precisely the larger Komun, or 
Italian, foot, whose connection with the pyramid meusuie is ihns estab- 
lished. By a series of elaborate but very InterestlD); calculations, Mr. Taylor 
■hows that tbe dltferent ancient feet with which we are acquainted, as well 
as the English foot, are similarly connected with iho pyramid meaanres. 
Thus thefoot of Drttsnsor ofDIodornaSiculiu, which Is 1.090S} English feet, 
Is contained 700 times in the length of the baae of the pyramid, and ISO 
million of times In the circumference of the earth, as given by EraioEthenes; 
and it is that measure of the clrcnmferencd of which 363,636 feet coiistilule a 
det'ree. This Is actually the length of the degree in the latitude of the Great 
Pyramid. The ch^Mimference of the earth beiu); 130,000,000 Egyptian 
feet; the diameter would be about 38,300,000 fbet, or 458,400,000 Egyptian 
inches, numbers which furnish no principle of unity as a tneasure of the 
diameter. If, however, we express ihe diameter of tbe earth in English, not 
In Egyptian, fbet, we have 41,672,380 feet, or S00,0I)8,.'360 Inches; and the 
drcumlbrence Is 130,908,000 English feet, or l,570,36c,OO0 inches. Doubling 
this last number, we have 3,14l,rJ3,000 KngHsb inches; and dividing 130,- 
908,000 by 3,141792 [instead of 3.141392) gives ns 41,666,667 English feet, or 
flOO,OlK),000 English inches, for the diameter. Hence, at the building of tbe 
pyramid, the diameter of the earth was indicated by 1, when its clrcnmrer- 
ence was represented by 3.141792 (the actual proportion of the diameter of a 
sphere to Its circumference being 1 to 3.141592). These numtwrs are double 
the actual measure, which therefore allows 500,000,000 inches Tor the diame- 
ter, and 1,370,896,000 for tbe circumference. But these inches are English 
Inches ; whence Mr. Taylor concludes that tbe English Inch was ln%-entod at 
this early period to express the 500 milUonlb part of the diameter of the earth. 
Not only all the ancient feet with which we are acquainted, but also all the 
cubits which we find menlioned in the Scriptures and elsewhere, are, accord- 
ing to Hr. Taylor, connected with the pyramid measure; but we have not 
space to detail the connection in each case. 

Having thus concluded, from the exterior raeasnrcmcnts of Ihe Great 
Pyramid, that It was designed as a record of the dimensions of Ihe earth, it 
now remains to inquire whut we can learn from lis Inlcrior. The only object 
OS yet discovered inside Ihe pyramid is an oblonR coffer, shaped like a 
trough or hot^hath, hollowed with the greatest accuracy out of a solid block 
of porphyry, and placed in what la known as the King's Chamber. This 
coffer has generally been regarded as designed for a sarcopliagus. But, 
from aconsideratlonof its dimensions, as recorded by Colonel Vyse, Mr. Tay- 
lor arrives at a very different conclusion. It is 78 Inches long, 26.5 wide, and 
34.5 deep; and its cubic content is conseqnently 71,311.5 inches. Now tbe 
cube of tbe Karnuk enhtt of 41.472 Inches Is 71,328.8, a number go near to 
that expressing the cubic content of tbe coffer, that Mr. Taylor concludes 
that Ihe true capad'y of the coffer Is a cubic Kamah cubit, and that It is 
deslj,-ned to be_^a standard measure of capacl^. He tracei 
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with tlie Hebrew, Greek, and Roman meBsnril, and, flnany, with those 
which are In uee amongst us at the present day. This portion of his iDqalry 
is so curious and intenjstinB as lo deservB extraction : — 

" Bat no nation, ancient or modem, la so remnrliable fbr having preserved 
a close nereement with the pyramid coffer as our own. First, oar peck of 
Vheat, llhe rhe hectens and modlos, Is conlaincd 128 times In that cofFer; 
secondlj, thirtj-two of oar baebeli of wheat, or foar of oar qnartera of 
wheat, would fill a vessel of that same cajMcit; if we bad one still In tise; 
but, thirdly, though a vessel of this capacity Is not in existence with as at 
present, we mast have had snch a measare In eariler times, since we make 
daily reference to it : for, when we say eight bushels of wheat are a quarter, 
we affirm it to be a fonrth part of some entire measare, which is exactly 
equal la capacity to the pynunki coObr. 

"This measure wag onr chaldron, In Latin caldarium, a hot bath; and 
though our measure was never ased as a batb, we cannot wonder that each 
a name was Riren to the vessel, if It i«semblcd, as it probably did, the pyra- 
mid coffbr, for that Is made exactly In the form of a hot bath. Bat no other 
nation, aa far as we can ascertain, has ever made use of such a measure of 
capacity besides the English, and given It a name so exactly coFresponding 
with that which would be a true description of the pyramid collar. The 
laixr of Che Scriptures represents the same vessel In sl2e and shape, bat It 
was not used at a measure of capacity. The Boman labraia, which is the 
same word as layer, was applied to a batb In which a person may recline or 
bathe; as also Co a wlae-vat, but not to a measure of capacity; and. jiroba- 
bly. In no other country than our own is the word dialdron, which means a 
hot bath (as the word caldron means an iron or copper vessel containinfi; hot 
water), retained as the proper term for a measure of eapacily. precisely 
equal to that of the pyramid coffer. By these several mlnnte and singular 
coincidences, the English nation appears to be more closely Identifled with 
the people who founded the Great Pyramid than many of tliose nations of 
antiquity who were apparently brought into closer contact with Egypt hi the 
earliest ages." 

He also traces to the cottet the distinction between Troy and Avolrdapoli 
weight! — 

"As the pyramid coffer contains 18,005,760 Troy grains, or 1 B,000,000 grains 
(omitting 5760 grains, eqnal to one poand), so it contains 3125 pounds Troy 
of 5760 jpalns. Bat this Is the weight of water. If the coffer were filial 
with wheat the weight would be only 3500 pounds, or one-fiflh less. Accord- 
ingly. 10 pound! Troy of water would occupy (be space of 8 pounds Troy 
of wheat. The coffer was probably Intended for a com measare In the flrst 
Instance; hat it was also found that the same vessel, which would hold 2500 
pounds of wheat, would hold 313.1 pounds of water or wine. Hence any 
vesael of capacity which would hold 10 pounds of 5760 grahis was consid- 
ered to bold 8 pounds of 7300 gr^ns. This was the origtaal. In all proba- 
bility, of our Avoirdupois pound. 

"The name of Avairdapoia does not appear to have been given to any 
kind of weight in England earlier than the ninth year of Edward the Third. 
It is again mentioned in the Iwen^-fburtb year of Henry the Eighth, when 
a statute directs ' that beef, pork, mnllon, and veal shall be sold by weight, 
called Averdupols;' whence we may infer that butchers' meRt had previ- 
ously been sold by Troy weight If there was an older weight which ex- 
pressed the lelubin that water was supposed to bear to wheat, when bocli 
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oronpted the lams Bpace, l-ii., that of 3 to 4, or 7200 urains to 5760 gralna, 
DO other peculiar name for il hna coma down to our times. 

" But tharB was, IVom the earliest ages, a different pound (mm the Troy 
pound mode use of, liy wbith the morchant bouf^ht hie goods ; und tiis proflt 
was obtained liy selling them again al the same price In a less pound. This 
pound was called tha merchant's pound. lis ounce was file same as the 
Troy ounce of 480 grains, but, instead of IS, It contained 15 ouncoa. Fleta 
■ays, 'qaindedm aadiEfaciant libnim mercalonam,' — ' 15 ounces make the mer- 
chant's pound.' It was equaJ, therefore, to T200 grains Troy; but its object 
was not to reprosont the comparative weight of wine and wheat, or water 
and wbeal. but to give an advantage equal to 20 j>er cent, or one-Qlth, to 
the merchant or wholesale buyer, in making his purchases. He sold his 
goods at the same price per pound at which he bought them, the increment 
of 3 ounces In 15, or SO per cent, beinf( his profit. Further advantages were 
also given lilm; as when US and VJO poands were in some cases reckoned 
to the 100 poands, on his taking a large quantity. Thus the merchant's 
pound was a sort of roagii wholesale pound, in which small amounts were 
disregarded, these being designed to bo given lo the merchant; and hence it 
was (bat the Avoirdupois pound, when it was established, took no cognizance 
of any weight tielow a scruple. In goods not weigbed but counted, a larger 
number was allowed the merchant at the retail price of the smaller number." 

Even the term Troy-weight is, accordins lo Mr. Taylor, derived from the 
coffer, being a corruption of Trough -weiRht. 

With regard lo the second question investigated by Mr. Taylor, When was 
the pyramid built? our lunited space forbids further notice. 
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CHEUtCAL ASALTSIS BT 0BEEVATI0N9 OF SPECTKA. 

It it well knoiin [bat hiaoj sohstancee wben introduced Into a flame pos- 
sess the propeny of canstaig in the apectnini eertalD bright lines. Bunsen 
and Kirchhofl!' have based upon these lines a method or qualitative analysis 
wblcb mateiiHll; extends tlte domain of chemical reactions, and leads to the 
solution of many difficult problemg. In a memoir recently pubt I shed (nnd an 
abslracl of which may be (band in Silliman's Journal for Sovomber, ISiO), 
the anthora derelop In detail the method to be pursued in the examinations 
of (he metals, of the alkalies, and alhaihie eanhi. They ehow, in the QtsC 
place, that the difibrenC states of combination of the metals examined, as 
Tcll as very great differences of temperature in the Dames produced, exert 
no influence on tlie position of the spectral lines corrcspondinj; lo the par- 
ticular metals- The same metallic compound glTcs a epectrum which is the 
more intense the bUher the temperature of the flame; moreover, the most 
volatile compound of any particular molal always gives the grcaleat intensitj' 
of llgbt. 

When small pieces of potaisinm, sodium, lithinm andcalclnm are attached 
lo the extremities of fine platinum wires enclosed in glass tubes, and the spark 
of a Rtilimkorlf* s induction -apparatus Is allowed to pass fhim one pole to 
the olher, the spectra are found to contain the same bright lines as the 
flnmfs. From this. It appears that these bright lines may be looked npon as 
certain indications of Che presence of (be metals In question. They serve as 
reactions by which these substances may be recognized more sharply, more 
quickly, and in smaller quantities, than by any otlfer analytical process. 

This analysis of the chemical composition of substances promises toftimlsb 
also a method of lnvescl|;atlng the chemical nature of (he atmospheres of the 
sun and of the brighter flxed stars. Kirchboff has shown, fVom theoretical 
considerations, that the spectrum of an Ignited gas Is Inverted when a source 
of lijrht of Eufflcicnt intensity, and giving a continuous spectrum. Is i^accd 
twbind it: In other words, Che briebc lines are under these circumstances 
converted into dark ones. From this It appears that the solar spectrum , wich 
Its dark lines, Is nothing; else than the Inversion of Che spectrum, which the 
atmosphere of the sun would show by hself. The chemical analysis of Iho 
Eun's atmosphere requires us, therefore, only to determine what substances 
introduced into a flame will produce brij:ht linos, corresponding to the dark 
linos In the sun's light. Thaantborshave verified by dli«ct experiment the 
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above eondiuloiu, and 1uit« Inverted the bright Unei of potawlnnt, lodlnni, 
Ulblnm, caldnm, gtronllnm, and barinm. They promlae a fhnherextenBton 
of ibelr very beaatlful and valuable Invettlgatlonj. — Pogg. Auti. Jam, 1860, 
« SaUman'i Jmimal, NoBoaber, ISOO. 



An Intereitlng and elaborate paper b; GoMavTecherniak, published in the 
ProceedinKB or tbe Academy of Sdeitee of Vienna, arid extracled In an 
BbridKed form In Knop'« Centralblatt (July 4, 1860), on tbe gnbject of Ibo 
lawof volames or liquid chemical compooDda, afTords a support to the views 
enpTMaed by Hr. Lea, of Philadelphia, and others, " that tbose bodien which 
we have as yet fulled to decompose we have not fbund (o be elementaiy." 
The anihor therein shows tbat many of the uibslances nanally claiaed sa 
elements comport tbemselvoi In the physical properties exhibited by tbelr 
combinations aa nimpound liodies, and that It Is possible' from the«e physical 
properties to determine ( hypothetlcall j) tbe number of " pbyslcal " or absolnte 
atoms whicb he gapposes to be conialned In a chemical atom of snch body 
or pseodo-element. He endeavon to show tbat It is passible lo calculate tbe 
BpeciSc gravity of a Uqald flttm lu atomic weight and tbe number of simple 
' (chemical) atoms In Its compound molecule as data, but that the results lead 
lo Ibe Immediate Inference that each chemical atom contains, with ten excep- 
tions, several physical atoms. 

The partlcnlars of the theoryof M.Tschermak, andthe results deduced by 
him, are too technical for presentation In the pre«cnt volnme; but a farther 
reference to tbem may be found In Sllllman's Jonmal for November, ISQO, la 
a paper commmiicated by M. Carey Lea, of Philadelphia, on the snttfect. 

ON THE NDMEBICA.L KELATI01I8 EXtSmiG BEIWEXN THE ELEMEKTe. 

In the Amttidl ^ Sdenlific Ditamrry for 1S60, we published an nbelraci of 
a papCT, by H. Carey Lea, Esq. (contributed to SUliBian't Journal), setting 
forth some exceedingly i-nrlous numerical relations existing between the 
equivalent numbers of tbe so-called elemental? bodies.' In the Uaj num- 
ber of tbe samo Jonmal we And an additional paper by the same author, In 
Whicb a new species of relation between tbe equivalent numbers of tbe 
eloments Is pointed ont, wholly distlncl, it Is believed, trom any hitherto 
noticed, and which Mr. Lea terms "Oeomtiruxd Batioi." 

"Tbe arithmetical relations between the equivalent numbers of the 
elements," says Mr. Lea, " are surcepllble of at least an hypothetical e^ipfa- 
natlon, on tbe supposition tbat the common difference in a series of elemenla 
may represent the equivalent numbers of a substance as yet undetermined, 
which, by lis combinations In varying proportions, gives rise to tbe bodies 
constitnting Ibe successive terms of the series. The new snalo^es, on the 
contrary, are more difflcnlt of explanation, even by hypothesis. Their accn- 
racy, sometimes absolute, rendeiv improbable the snppositlon tbat they are 
mere casual coincidences. 

" Tbe nature of these relations consists in this, that If we take two substances, 
and examine the ratio which sobslsts between the numbers representing: 

1 aee Aunsal of Seientlflo Dlsoorery flu 1800, pp. S7»-»8. 
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their atomic ireij{hU, we may find, In certain cases, that It fe Identical with 
the ratio sul>KistiD^ between llic atomic weiglits of two other Eubstancea, and 
so on tbrouirb a considerable nuinber of clemeiila. The ratio between the 
aiOTDic welKbis, for instance, of oxyKen and nitroj^n, la that of four to 
seven, bo likewise i» that l>e(weea those of zlrcoalam and potassium, potas- 
Bium and barium, witb absolute exactitude. What renders this the more 
remarfcaMe is, that all three of tbceo Inst EubstonccB arc etrlklnf- exceptions 
to Piout'a law, that the e<)uiva]ents of the eleraent^s are exact mnltipleB of 
thftt of hydrogen; (hey all bavc decimals, zirconium 82.4, potasslura S&.B, 
barium GS.li. Now, the ratio juEt mentioned gives these numbers with their 
declraab wlib perfect exacmess. The same species of relatioa aLio exists 
between matiy olher elements. 

"Aj;ain, the atomic weight of carbon stands to that of nitrogen In the ratio 
of three to seven, a proportion which is found exactly or approximately to 
extend to certain other elements. Apan, also, from these more BBoeral 
ratios, many elements may t>e claased to<^ther in double or treble pain, 
such that the tvo elements in one pair stand to each other in the same 
numerical ratio aa the two elements of a second or third pair, the two ele- 
ments consti[utin)( each pair being more or less closely allied to each other 
. tn properties, though the pairs are not necessarily analogous with those with > 
which they are compared. 

" For example, arsenic stands to antimony in the same numerical ratio as 
selenium to tellurium, wlitiin an extremely small -fi'action, so that by miUti' 
plying and dividing we have: — 

Arsenic TBX ^''1^°" ^ - ISO, AnHmony = 120.8," 

Our space does not allow farther reference to the details of this paper than 
to give its conclusion, which is as follows : — 

" It is not easy to fix the exact amount of importance which attaches to 
the numerical relations up to this lime ascertained to exist between the 
atomic weij;blB of the elements. Some are, no doubt, mere casual 'coind- 
dencee, and relations remarkably exact and symmetrical may exist between 
the atomic weights of bodies which have no analo)j:ies In their properties : 
for example, we may take calcium twenty, Eclenlam forty, aranlum sixty, 
bromine eighty, mercury one hundred. Here the differences are not only 
exact, but all the subsequent numbers are mnlliples of the first, and this 
between bodies remarkably dissimilar in their propertios, — a Btriking proof 
of the necessity of caution in inferring relations of properties as following 
Oom relations of numbers. Bur, on the other hand, to r^ect the relations 
of number when accompanied by analogy of properties as unmeaning and 
nnimportant, would be to err qtilto as much on the other side. When the 
tecelved equivalent of an element, forming a term In a well marked aeries, 
differs from (hat obtained by calculaiion. It naturally leads, as ProfesBor 
Mallet has remarked, to suspect an error and desire a redetermination. The 
liict that a group of elements, allied in llieir chemical cbaractere, may be 
arranged In a series having a common diflcrcnce or a definite ratio between 
Its terms, confirms the propriety of grouping (hose elemems together, and 
SDch analogies may, in doabtful cases, assist as in arriving at a correct 
classification." 

17 
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OHGAKO-METALLIC HADICALS. 

M, Caliours, ia » recent aumber of (he Annal^i de Chimic, pablisliea a, most 
etaborato article on the ftbovc-namcd eubstatu-es, from which wo nolifc a few 
points of interest. The writer obaorrea tlial there exists for simple bodies 
capable of unioa a, point of saturation wliich exhibits an cquilibriDin that 
cannot be exceeded. So long as this Btate of equiiibrinm is not reached we 
can odd to the flrat substance a new proportion of the secoiid, until saturation 
U effected. Also, there are certain bodies which, when united to another, 
give products whose combining power is more encrgcllc than that of the 
simple substance. Of these he enumerates oxiile of carbon, sulphurous acid, 
etc., which not onlj are able to absorb Irtsh quantitica of oxygen with 
|;reatcr twdlitf than carbon and sulphur, but which are able to form with 
chlorine, iodine, etc., compouoda corresponding to those of maxlmam oxy- 
gienizatlon. These groups, which can be separated intact ^om their cumbl- 
nationa, and which subaequently present all the ^pearances of simple bodies, 
are named radinah. Every cotn pound may be regarded as a system of mole- 
cules in equilibrium, whose atoms are attracted by atBnlties more or less 
strong. If we replace one or several of these atoms by an equal number of 
some other substance, we obtain new compoonds, which present the same 
mechanical grouping as the primitive product, and whose equilibrium will 
vary within any extended limits, according to the force of the attractions of 
the elements of the new substance. Thus ammonia can exchange all or part 
of its hydrogen for chlorine, bromine, iodine, carbon, ethyle, metals, etc., to 
form compounds belonging to the same system, but in variable states of 
equlibrium. Thus, while ammonia resists a dull red heat, chloride of nitrogen 
is destroyed at a temperature below that of boiling water. When methylo, 
ethyle, amyle, etc., unite with cert^n simple bodies, they engender products 
whose affinity for oxygen exceeds that of the simple substance. Thus zinc, 
whose behavior to water at ordinary temperstm-es Is very quiet, decomposes 
it with violence when nnited with methyle or ethyle. The same occtuB with 
magn^ium and aluminium, and still more so with the most electro'positive 
metals, such as potassium and sodium. The most electro-negative metals, 
such as zinc, tin, lead, and mercury, which, like the preceding, can couple 
fliemselves with the alcoholic radicals, form, like them, compotmds with a 
strong affinity fbr oxygen, chlorine, etc.; but these affinities are less ener- 
getic, and when the saturation point is obtained, they comport themselves 
as inen substances towards these bodies. The compounds of ethyle and 
methyle with metals, being able to separate themselves intact i^om new 
combinations, play the port of elementary substances. The curious proper- 
tdea of the metallic ethylidea and methylides, which behave like real metals, 
more electro-positive than the simple metals which they contain, have created 
legitimate doubts as to the elementary character of the metala themselves. 
Ethyle and methyle unite with the electro-negative bodies which stand at the 
head of the series of aimple bofliea (oxygen, chlorine, etc,] and fbrm stabia 
and neutral compounds. As we descend the scale and approach potassium, 
which is at its base, we obtain less stable componnds invested with snch 
energetic affloides for the substances higher In the scale, that a molecule ia 
displaced, and simple and stable compounds prodnced. The remainder of 
' the paper is occupied with descriptiona of met^Iic compounds of etbyle and 
meUiyle. 
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VIEW METALLIC ELEUENT. 



Ton Kobell has discovered in enxenitc, teacliyiiite, and Esmai^kite, and a. 
tantalite fVom Tunmela, a, new metallic acid, Iielonging to llie same group 
with tantaUc and niobic acide. To the new metal contained in this acid the 
author baa g;iven tlie name of Diaaium. 



A Parisian gold-beater, Degousse, haa sncceeded in obtaining leaxes of 
aluminum as thin as those from gold and silver. The aJumiomn most be 
relieated repeatedl; over a chaflogwlish during the provcss of beating. This 
leaf is less brilliant than that of silver, bnt it is not so aaaiiy tarnished as the 
lacier. It is easily eombustible, taking fire when held in the flame of a can- 
dle, and bnming with an exceedingly inlenee white flame. 

According to Fabian, tlie eliemical lecturer wll] find alnmioura leaf to be 
well adapted for exhibiting the characteristic properties of the loeial. It 
dissolves, for example, with surprising rapidity in a solution of caustic alkalL 

MEW UETHOD OF FKEPAIUNG THE UETAL CALCIUM. 

Caron has sncceeded in preparing laige quantities of calcium by the fol- 
lowing process: A mixture of 300 parts of ftised and pnlverized chloride 
of calcium, vritb 400 parts of gnnnlated, distilled zinc, and 100 parts of 
Bodiimi in pieces, is to be heated to redoess in a cmcible. The reaction is 
feeble, and after some time flames of rinc appear. The heat is then to be 
moderated, the temperature remaining as high as possible without volatiliz- 
ing the zinc ; after a quarter of an hour tbe crucible may be withdrawn from 
the Hre. It contaios a well-fused metallic mass, which is highly ciystaltiue, 
and which contains iium 10 to 15 per cent of calcium. The alloy is then to 
be placed In a crucible of gas-retort carbon, and the zinc expelled by heat. 
In this manner Caron obtained masseB of 40 grammes at a single operation, 
and containing only the impurities of tbe zinc employed. As thus employed, 
calcium has a brass-yellow color, and a density of from 1.6 to 1.8. It is not 
sensibly volatile, but tilings of the metal bum with red sparks of remarkable 
beauty, witbont formation of vapor, which seems to show that the metal is 
not volatile at the temperature of its combustion. The author promises to 
communicate tbe results of aimilar experlmcDts in the preparation of barium, 
atrontiimi, etc, — Co/nplet Sendaa, 

THE MBTALLUHGT OF PLATIHUM. 

The metallurgy of platinum is altogether a modem art, tbe introduction 
of the metal into the laboratories of science and industry dating bnt from a 
few years back; and although partlcnhirly deserving of the attention of 
chemists, the metallurgy of platinum and its associated metals is, in general, 
but little known. Except for chemical pnrpoaes, plutinnm has not hitherto 
received any important application ; but when we know better where to look 
for its ores, and when rtie deposits already known are more exlensivoly 
worked, the ores of platinum will, perhaps, become no rarer than gold; and 
as the roeta! is almost Indestructible, and ns its value protects it from losses 
and accidents of all kinds, it must In time accnmuhLte, and thus become 
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more plentiful. Tt laaj then, perhnps, be applied to other nt^eTUl pnrpoali 
Id which Its weight and sliRhllj tarnished color will be no objection, or for 
which Its absolute unallerablilly will give it a pei^ulinr ralue. The eolulion 
of thene questions, howo'er, depends on the piicc for which the metal can 
be tupplied ; and the chemist Is particularly interested in seeing; Its cost so 
ftir reduced that iho large vesseia of (he laboniiory may be mnde of plati- 
num. It was In the hope of facilitating a progress of Ihia kind, that MM. 
DevillB end Debray, of France, undertook a series of dlffleolt researehes, 
costing; four yean of labor, Che results of which have been lecentlygiren to 
the public in the Aaaaia de C/iimU el Plijisique, 

Until the Rrst commanlcBtlODSof these chemists were published, no ona 
dreamed of utilizing all the metals fonnd with platinum, and with the excep- 
tioo of palladium and osmium, which there was always a mollTe for sepa^ 
rating, platinam alone has twen extracted from the ores, leaving a residue, 
which has accumulated In all the manufoctorles In Europe as well as In the 
Bussian Mint. 

The pnxssaea defcribcd by them are exclusively by the dry way, and by 
fhston at a very high temperature. They are given in difti^rent chiqilers, 
which treat of " the revlviacation of pure platinum," " (he metallur;jy of pure 
platinum," " the extraction from the rou^h ore of a triple alloy of platinum, 
rhodium, and iridium of a auilahle and invariable composition; " and, lastly, 
tile extraction, whether from the residues or from the osmide of iridium, of 
the utillzable melals, platinum, palladium, rhodium, and Iridium. 

The apparatns by means of which these French chemises have succeeded 
In melting plalinum In considerable quntitltles and casting it into Ingots, 
consists of a furnace of lime hound with Iron wire. The fuel most often 
employed was common coal-gaa, but hydrogen may be used, and when pure 
will give a, greater heat. The combustion was fed with a current of oxyj^n. 

In commerce, plalinnm Is found which Is almost IVee jWim iridium, hut 
which still contains traces of osmium and a little sllicium. MM. Devllle and 
Debray have discovered that t^ision in lime by means of an oxldijiing flam* 
refines It perfectly, osmie acid l>cing disengaged, and the sllicium becoming 
converted Into silicate of lime, which melts into a colorless bead, and moves 
rapidly about on the surface of the melai until it reaches the edge, where it ' 
is absorbed by the sides of the furnace. Plallnom so melted and reflned is 
a metal a^ soft as copper; it is whiter than ordinary platinum, and does not 
possess the porosity which has hitherto been an obstacle to the manufacture 
of an impi:rmeable platinum sheath. 

Melted platinum still possesses the property of condensing gases at its 
surface, and of producing the phenomenon of a lamp without flame. !la 
density ^ 21.15, — less than the denstty of ordinary plathinm which has been 
anbjecied in the working to a powerful hammering. 

At a meeting of the French Academy, June 4th, I860, MM. Deville and 
Debray exhibiied (1.) Two ingots of platinum weighing together twenty- 
flve kilogrammes, ftised In the same fire and cast in an ingot mould of cost 
Iron. The surface of the metal shows evidence of perfect fluidity and 
carries the impression of characters engraved on ihe surface of the mould. 

(2,] A toothed wheel of platinum, cast In ordinary fonnilerB' sand, was also 
Shown. This was cnst in the mode common ibr cast Iron, In a two-part flask, 
with a sprue and vent holes as usual. 

The metal used was obtained from a quantity of crude plalinum and 
platinum money placed at theh' disposal by the RasBhin Government. 
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Among otber cnHoos resnlla arrlTod at bj TSM, Derflle and Debrtiy, we 
may mention Ihe discovery of anolher condition of onmium, difTering ttota 
that obtained bj the method of Berzelins. Id lu new form, so far tVom 
being oxidizuble at common tempemtares, It may be heated to tbe fusing 
point of zinc wilhout oxidizing or yielding odon of osmic acid. As pre- 
pared by the old method, It woa spongy with a ep. ft- of 7; by the new one 
itssp. g. is 21 ,3, or even 21.4. The experimenters could not succeed in Aising 
it. Pallndium likewise behavea in > singular manner. "IllBBolubleinzinc, 
but does not combine with it; for when tbe alioy is treated with hydtiv 
chloric acid, oniy palladinm remains. With tin It is otherwise. If palladinm 
with six times its weight of tin be fused at a, red heat, and the alloy when 
cold be ti'eated with muriatic acid, a brilliant crystalline compound remains, 
having a composition of Pds Snt" With silver ood copper It yields simi- 
lar compouuds. 

KAGKTIS OH THE FKOFEETIES OF IRON IN FOWDEK. 

Metallic iron in a state of very fine division has for some yoara been used 
In medical practice. It Is thus obtained when the oxide of iron is'reduced by 
hydro<ien. When well prepared, this form of iron is so combustible as to 
take Are on exposure to air, burnin); with scintillation. A mannfactory has 
lately been estahilshed in the Tyrol for making Iron-powder of very con- 
siderable nnenese, althoagb tbe process is mechanical, consisting in using 
very line flies. Its therapeutic properties have not yet been decided^ It 
does not bnm spontaneously in air, aUbongh it is extremely combustible, as 
the following experiment by Magnus clearly demonstrates. Thus, when a 
burning body Is approached to these Tyrolean filings they do not inflame 
unless they are previously suspended from tbe poles of a magnet. This ex- 
periment is easily repeated, and is interesting in a lecture. If a magnet be 
thus armed with these flue fllings, and a Hame applied, a combustion begins 
which spreads rapidly, and if tbe tilEgnec is jurred a shower of buTning 
particles fall through the air. 

ALLOTKOPIC CONDITIDN OF IRON. 
M. Keshner has recently shown that by the prolonged boiling of a basic 
nitrate of iron Its condition is changed, so that a precipitate obt^oed wltb 
sulphate of soda., and dried in a current of air upon porcelain. Is Insoluble in 
concentrated acids, hut very soluble In water, the solution l>cing turbid by 
reflected and clear by transmitted light. In this stale the iron does not 
esbibit the customary reactions with ferrotyanides ond snipbocyanides. Ha 
also found that light, as well as heat, was capable of producing this allotropic 
state of the iron salts. 

KRUFP'S STEEL W0RK8 AT ESSEN, GERMANT. 

The cast-stecl manutictory of F. Kmpp, of Essen, is tbe laj^jest steel 
manufactory in the world. It is situated on tba skirts of the town, in the 
midst of tbe coal mines, and covers, with Its buildings and yards, a space 
sixteen hundred by eighteen hundred feet; fliteen large chimneys tower 
alwve it| and an Incredible number of small ones are continually in use. A 
e1ond of smoke hangs all the week over the vicinity, and only disappears 
with the quiet of Sunday. About Qfteen hundred men arc employed In tlte 
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TBrloua works, and one hnndred and flftj ton* of KiBl are coninmed eaoh 
day. The procosa emplorert tor monuftctnrlng ttie steel iraa discoTered 
after manj expensive and laborious experiments by Hr. Kmpp, end Is kept 
a profound sorrel, only a few truslwarthy men being alloni'd to work In the 
room where the Important mixtures are mode. The method It suEd to be 
fonnded on the principle of meltin;; top^ther carbonized and decarbonized 
Iron, cast and wroDj;ht-tron, and thus obtaining ft mixCare which has Ibe 
known composition of steel. 

T waa told hj a metallnrglst at Horde that he hod ancceeded fn oblalnln); 
(teel In the same way (ind(«d, it la a proceae which has long been known to 
ebemlstn) ; but alt his ettempta to make crucibles to stand the heat and 
action of the maleriali were unavalllnK. Others, again, declare that the art 
lies in the applfcation of ft pecolisr kind of flnx or glMs, which protects the 
■melted metal and allows It to unite properly. Be the procesa what it may, 
ttl« reeaita are remarkable. Kngland baa Boujrht to compete with this 
lnanu factory, but ebe has always failed. No countiy has even ap- 
proached 111 the size of Its prodnctlon the masElve pieces which are tamed 
out here. A. masa of ten thousand pounds of cost-steel was sent to the Parla 
exhibition. The largest shaft of the same material ever made liere was. when 
. turned, thirty teet lonK and ten Inches la diameter, and Is now In nse on a, 
French steamer, and cost six thousand dollars; and a single piece of steel 
has been produced weighinf; twenty thousand pounds. 

Car axles of steel hare been largely manufaclored, and Mr. Kmpp binds 
himself to pay a penalty of ten thousand five hundred dollars If an; that he 
sella break within ten yeara, which, I may say, Is throwinf! the reapougibility 
for this species of railroad acridenca upon Ihe right eboutders. Railroad car 
wheels and I>el1s ate somellmea made from steel, but the chief manufacture 
at present ia cannon. These are made from the amelleat size op to sixty- 
eigh^]JonDde^s, and aie cast in a single piece and afterwards 1l>ored«at. The 
construction of these gnas is remarkable i they consist of a thick, solid cylin- 
der of steel, made precisely half the Ihiekneas of the cast-iron gans (tbia 
proportion Is assnmed arbitrarily, since no experiments have been instituted 
to prove the proper proportions which should be adopted with this new 
material), but the metal mass la not heavy enough to withstand the recoil of 
the powder and bait, and, consequently, a heavy shell of cast-ht>n surrounds 
the breech. The excellence of the guns as warlike Instruments is everywhere 
acknowledged. — Corresponiltnce <if lie United SlattmBaHirMd JoumaL 

ON TUNGSTEN STEEL. 
It Is stated that cast-Iron containing from five to six per cent of tnnf^ten 

acquires an extraordinary hardness. Casi-ateel also, containing from Ibur to 
Ave per cent of tungBten, will have a tenacity and quality superior to those 
of the best steels, and will become ca|>ab1e of taking a most extraordinary 
temper and hardness. According to trials made at Nenatadt, tools of tem- 
pered tungsten steel were capable of cutting objects made of ordinary cast- 
steel equally tempered. 

Tungsten has nearly the same specific gravity as gold, and this density Is 
rec(^T>izable in the cast-steel alloyed with it, by the alteration In the grain of 
the fractured surface, and by (ho heightened ring of the steel. In bardnees. 
metallic tuni^ten nearly approaches the hardeat of natural bodies, and It 
communicates this property to cast-steel, without Iquring its (enoclly and 



.,Gt)t)gle 



malltabllltT when the addition is of 2.5 per cent. The atsolute solidity of 
tanj^ten steel exceeds thfttorall other known Steele; for fifteen eoDseeutlve 
eipariiDentB with a maohine in the PolyU-chnic Institnte of Vienna ahowed 
the highest power of leslstttnce lo be 1,303 hand red weight, and the lowest 
1,015 hundred weigh I, giving an average Of 1,158 hundredweight to the 
■qaaie inch ; so that this steel exceeds oil other kinds hitherto subjected lo 

For the preparation of this steel wolfhtm (tnnegtate of Iron and manKBncee) 
Js parifled by roasting, pulverizing, and washing, and by a final treatment 
with dltnte hydrochloric acid. The puriSed ore is then placed in a crucible 
with coal daat, and heated to rednosa for three hoars. The ore Is reduced, 
and a porous gray moss is obtained, formed of metallic tungsten alloyed with 
earboreis of iron and manganeee. Tljis la the product which le used for the 
preparation of tungsten steei, and il Is thrown into the cmciblea [u which 
ost-atMl is melted. Care muat be taken tiefore running <bc steel Into Ingots 
to increase the heat of the Are, ftir ten or twenty minutes, ao as to carry the 
temperature of the crucible to a bright redncsa. It appears, however, that 
the manafactore of tungsten steei in quuntlty yet presents considerable 
dlfflcuities, and that It has not yet been practicable to prepare masses or bars 
of considerable size which are free front faults. 

It is desirable that this application of tungsten should be practically estab- 
lished, for this would render a great service to mining indosiry, by utilizing 
a material of wide distribution, which until now has been banished from the 
' list of ores capable of profitable enploration. 

The only applications of the compounds of tungsten hitherto made, and 
which have not bad great success, owing perhaps to the qunlitica of the 
prtKlucts not t>eing aufflclcnily remarkable or aupcrlor lo give much value, 
or, possibly, because the processes and preparations were too costly, are the 
following: Dso of tangelic acid for coloring yellow; oxide of tunj^ten for 
ooiorlng blue; and rbe employment of tun gslate of soda in dyeing and calico 
printing, and as a substitute for slanuate of soda. 

INFIjUENCE OF THE PRESENCE OF TrrA>'IDU ON THE QUALITY 
OF I EON. 

Mr. David Uashel, the well-known English Iron manuftcturer, In a com- 
manlcatlon to the London Enyineer Journal, expresses an opinion, that the 
niyster}- of the excellence of the Danemora and other irons is due to the 
presence lu the Iron of a email proportion of the meiai titanium. Some time 
ago, hia attention having been drawn to thia matter, by [lie t&ct that crystals 
of titanium occur In the hearths of Norwegian blast furnaces, he Instituted 
a series of experiments, which ho doacrlbee as followe : — 

By alloying small quantities of titanium with Iron end steel I obtained 
•arprislng reaulta, which at once convinced me that I was upon the right 
track at last. I now had the Iron ores of the districla I have named care- 
fully examined for titanium, and I fband that ail of them contained titanic 
acid, and that whichever ore most atrounded in titanic acid, the iron and steel 
produced from that ore was the moat celebrated and vaiuabie. In reducing 
likewise the ores of iron and lituninm I found that a peculiar slag, or scoria, 
was always obtained, and of such a remarkable character Ihnt It wna Impos- 
sible, when once seen, ever to mistake it for any other kind of iron slas; and 
ftora tho color and appcaraneo of this slag I could at length, by experience. 
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detennine witli tolentbts accnrecf the pert^nta)^ of liunimn, and thcreroie 
of tlianic add, In any given specimen of tilanlnm ore or tituniferous iron ore. 
And now ilie whole mystery of the Danomora iron was at once elucidated; 
and Its explanation ia this, — the magnetic iron ore from whicb the Dunemora 
Iron is prepared coutaina a larcer porcentago of titanic acid than other ona 
Trocn which the inferior brands of Swedish iron are olitainod, and the bar 
iron obtained ia Ihoreforo more largely alloyed vfith titauinm. 

Moreover, as titanium is periiaps tha mogt dllBculc Id Case of all the 
uietalN, Il9 alloy witti bar iron requires a higher temperature for its fueiou 
titan tbnE required for the fusion of bar iron destitute of sncb an alloy, and 
It In well known that the best Duneniora iron, in the state of iron, is more 
difflcutl lo molt than any other charcoal bar iron. It has also been observed 
by the steel trade that etoel irons which require much melting, i. e., whicb 
are difficult to melt, yield cast steel possessing great body, i. e., powers of 
endurance when made into a tool- 
It will, I am awaxe, be objected tbat chemlsta have as yet delected no 
titanium In these ironi. I grant Ihia; and I will explain why ft has been so. 
Ciiemists conCound the titanic and silicic acids one with the otiier, and, 
bealdes this, the insolnblo residuum ia likewise a fonn or compound of tita- 
nium. I will cite a case in point which completely confirms and proves my 
position. An cxlraordlnary maitnetlc iron-sand was bron^-bt to Knjrland 
IVom a volcanic district in the Soutb Scaa. Some of thia ore was sent to me, 
and I perceived at once that it was an ore of titanium. On testing it by my 
processes, I found that it must contain at least elijht or ten per cent of tita- . 

I have from thia ore manufactured etoel of surpassing excellence; sam- 
ples of which are in the hands of Itie fortunate owner of tiie deposit, ttia 
valae of which for sted and iron making is incalcnlnble. Tiie analogy be- 
tween thia ore and that of Danemora has already been observed by parlies 
acquainted with tbo manufacture of Swedish iron; but the explanation of 
the similarity was reserved for me to give. Unlil my discoveries upon this 
subject, titanium has only I>een alluded to as a pernicious ingredient in iron 
ores or iron, causing redshortnosa, etc. One chemist alone has remarked 
that titanium In small quantities does not appear to atToct the quality of iron 
Injuriously; and Ihia remark I find In an almost obsolete French work on 
chemistry. The celebrated Damascus blades are made fh>m Iron reduced 
from a highly titanlferous iron ore. The Wooiz ore of India is more titanif- 
erous than thatof Danemora. The Elba iron ore is moderately titanlftrouj, 
and so also ia the Brush iron ore of Che Forest of Dean. Iron alloyed with 
titanium possessea a degree of body and durability unknown in ordinary 
bar iron of good quality. First-rate steel can only be made from iron con- 
taining titanium. There is a spurlona, ductile, and easily workable sleel 
wbicli owes its naeftalnoas to tbo presence of manganese ; but between which 
and the titanic ateel there exists as wide a difference. In point of excellence, 
as there is between common hof-blast Scotch pig iron and tbe best Shrop- 
shire or Blaenavon cold-blast iron. 

This difference ia well known to the Sheffield trade. Titanium steel has 
body. Manganese steel bos little or none ; but it is ductile, and hardens well, 
and is cheap t>esldes; and can be applied to inferior purposes. Not that tbo 
Shefflcid steel-mokers ever dreamed about titanium ; bntwhat they call body 
Is, In IntcUigihle laogoage, rendered correctly by tbe term titanium; and to tbe 
fact of this metal existing in alloy with Danemora and other Swedish bar 



^,Gt)t)gle 



CHEKICAL BCIEMCZ. 201 

lr[)n!>, to the extent of IVom one qnsrtcr per rent to about one or one and a 
hnlf per cent. Is mainly due llie rise, progress, and present prosperity of 
SbelDeld and its maiiu facto rers. 

Wlicn pure gray cast Iron I9 alloyed with titanium in certain proportiong, 
it may, wlien cast into ingots, be drawn into bars of ffteat strensth and tena- 
city. I have thos drawn an Ingot of gray east iron three Inclies square into 
bars threeninaclers inch eqanro, and perfectly Bound. 

Tbo specific grarlly of titanium has been most erroneously assigned by 
chemists aa 5.3. It is In reality a mcl^ tomenhat heavier than iron, and that 
alee! which contains a. largo ulloy of titanium Is consequently found to have 
a higher specific graTity than other steel. It may t>o objected that small 
proportions of titanium, In alloy with iron, cannot produce a marked efTecl. 
To this I reply, that with one-half per cent of carbon, and under that propor- 
tion, are prodnecd nearly all the marketable varieties of bar Iron and steel 
with which we are familiar; and it is also certain that one-half per cent of 
phosphorus renders liar iron cryBtaliine, and ono-half per tent of sulphur 
occasions redehortness ; therefore, that so email a quantity as one-balf per 
cent of titanium should constitute the excellence of steel iron Is not at all 
an anomaly. Magnetic Iron ores always conulu some titanic ueid, and 
such is its efficacy in improving the quality of Iron, that the mo^-t Impure 
magnetic oreti, abounding with pyrites, nevenlieless yield iron of a superior 
class. If the iron used in the manufacture of rails was prepared ftuni pig- 
iron, smelted from ordinary iron ores, with the addition of a tenth part of 
titanium, or even one-twentieth, the rails thus manufactured would be at the 
least four times more darable than they are found to be under the present 
process of manafactnre. This is only one of the many important results 
which the discovery of the effects of an alloy of titanium upon iron will 
lead to. The deposit of titanium ore of the Iserine variety, to wliich I 
have alluded, extends twenty miles in length by half a mile in breadth, and 
has no bottom at four yards In depth. It Is all of one nniform quality, in 
the state of iron-sand, so minutely divided, that of half a ton which I have 
had, the whole of It readily passes throujih the moshea of a sieve of three 
thousand six hundred holes to the square Inch, that is to say, the largest 
grains are not so much as one thirty-six hundredth part of an Inch in dia- 
meter. From my c^iperiments with iserine heated and immersed in water, I 
am of opinion that The whole of this extraordinary deposit of iron-sand has 
been, when at an intense temperature, suddenly quenched in water. It pro- 
bably existed In the Interior of a volcano, into which at some epoch an Irrup- 
tion of the sea has taken place, and the sand has been throvrn oat by the 
force of the explosion which mast have ensued. The region Is volcanic, and 
there are lofty extinct volcanoes near the locality of the deposit. 

Beckoning thirty hundredweight per cubic yard as the weight of this sand, 
the number of tons in the area already ascertained of this deposit will amount 
to one'hundred and elghty-Ilve millions eight hundred and flfty-six thousand 
Ions, a qoantity snfilcient to faratsh a supply for all the fiiruaceB In England 
with ore for twenty-five ycats. 

mrrovEiiENTs in the uakcfactuee of iron. 

It Is well known that articles of cast iron may bo rendered malleable in a 
degree, by closely packing them in powdered hematite (peroxide of iron) in 
tight llro-tirick cases, and satijecting them to a rod beat, in 
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furnnce, for a period of time varylnt; IVom six to ten days, finnll; allowing 
thorn to cool slowly. In this caec, [he character of [he iron is chanted, by a, 
reinoviil of a part of Its cartxiii, tl]raii|;h the agency of tlie oxi'geu of tlio 
powdered liematice. An Improvement on this process, recent]}' devised by 
Prof. A. K. Eaton, consists in the substitution of the oxide of a volatile 
metal, as zinr. Instead of that of iron; the volatile metal t^Ing; olf in vapor 
aa It parts wl[h lis oxygen lo the carbon of the iron, and thus affording 
room for fresh portions of oxide to fall in and continue the process. The 
melallie vapor is at the sams lime received In a condensing vessel, and is 
afterward cast into in^^ts. 

According to the New York TribuiK, the same inventor hns devised s sim- 
ilar melhod applicable to the production of steel, which, Indeed, may be 
produced in Itia process described; steel being, in fact, bat a partially 
deearlmniied cast Iron, and, therefore, actually ttsulling In one stage of the 
convention of cast in[o malleable iron. 

Prof. Ea[on, liowcver (ad'Ording to (he above authority), has found that 
the hydrates and carbonates of [he alkalies, healed in contact with cost iron, 
exert a decarhonizins action like that of oxide of zinc. Selecting carbonate 
of soda, a cDnipound of carbonic add and oxide of sodinm, and cnaslng 
this to Itise and cover bits of cast iron, the salt is decomposed, the oxide of 
Eo;lium giving up its oxytren, which nnites with tbe carbon of the Iron, 
forming carbonic oxide, nbich escapes, together with the carbonic acid of 
Iho salt. Metallic sodium is vaporized in meeting the oxygen of the air, 
admitted in limited quantity Into the retort for Ihis purpo^, and is recon- 
vei-tt'd into soda. The liquid Eolu[ion reaches every portion of the surface 
of the case Iron, and (he chemical action gradually penetrates the whole 
mass. The afitnlly of the sodium for sulphur and phosphorus causes them 
to bo seized and wlihdrawn from the iron, and they both are retained by 
(lie alkali la the condition of sulphuret and phosphuret of sodium. At the 
same time silicon is al^o separated, through Its affinity for oxygen, with 
which it forms silicic acid, and this unites. with the soda, forming silicate of 
soda. The experiments so far made are highly encouraging, that Ihis will 
prove not only an efficient method in practical operations upon a hirgo scale 
of removing these elements so liijurious to Iron, but tbal. In consequence of 
this property,, the vast bodies of sqlphurous Iron ores, which, though lich in 
metal, hare so for defied the skill of metallurgists to effect with economy 
their reduction to good iron, may now be rendered of practical Importance. 
The experiments have been made upon a scale which might answer for 
manufncturing operations; a product of several hundred pounds of steel 
having been obtained, which has been cast Into ingots, hammered into bars, 
and made into a variety of small articles. 

The expense of the manufacture Is comparatively light. In the first place, 
the raw material employed is the cheap cast iron, which never before was 
considered applicable to this ose. The process Is rapid, and no excessive 
heat Is required, like (hat for melting and carbonizing malleable iron, as 
practised in one method of making steel, — a method which involves the use 
and rapid consumption of higtily expensive crucibles. A red heat snfllcient 
to fuse the soila is all (hat is necessary. Crude carbonate of soda, or soda 
ash, snliablo for this use, Is a cheap prodnct, especially considering that the 
same bath of It can be used repeatedly, and when it becomes too impure. It 
can be restored by inexpensive methods to its former condition; though 
some moro useful application fur the ipetalllc sodium may render this inex- 
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pedient, Tba appamtns is a cast Iran retort of roiiTenicnt form, made, it 
may 1)6. to be eet nprigtiC and lo be chiirged at tbc lop, or to lie horizontally, 
lihe tlie rcloria of ibo gas-boaspa, in whicii ease the cliarging door would l>e 
in Itie front, a siopinj; entrance leading down into the upper portion of the 
retort. The articles to be converted Into sleel arc piated one upon another 
In this Teasel, and eufflcient soda is introduced to How over and cover them 
as it melts. It is not necessary that the articles Rhould be kept immersed la 
the liquid soda, Ilie most Eatisfaclory results having t>ceD obtained even 
when a considerable portion of the soda, nflcr once covering the bars, had 
been allowed to escape. The retort itself becomes decarlxinEied, — con- 
verted Inio steel, and finally into mHlIeabio iron. In this condition it may 
continue in use for many firlngB; and considering the low heat empibyed, 
there is little doulit it can be made almost permanent.— iV. Y. Tribane. 

MELTISTG ZIKC BI UEAHS OF GAS. 

A report has been made to the Society for the encouragement of National 
Industry {Francel upon the method of melting zinc by me;ins of ordinary 
illuminulng )^h, proposed by M, HIroy. The results arc inlcrcsiiug lo zinc- 
founders, type-founders, and those engajucd iu melting and casting tin, 
lead, or the fusible alloys of these metals. We translate the toilowiog flom 
the report ; — 

The mellinj; of zinc, which is generally mode in crucibles of t>lumba(^, 
and in a coke or coal Are, involves a very elevated temperature, UiScult to 
Kgalate, and a consequent loss of metal by volatilization and -combustion. 
The melal also acquires bad qoulitles, which worlimen attribute to Its being 
burned or scorched, but which appear to be due to the mechanical penetra- 
tion of the oxide of zinc into the pores of the metallic moss. The melted 
metal then presents a pasty consistence, and the action of the chisel and the 
file becomes more difficult upon the casting, owing to the alteration of the 
malleability. 

To remedy these disadvantages, M. Miroy fuses zinc by gas, HIa appa- 
ratus consists of a crucible of cast Iron, which may contain thirty to thirty- 
flve kilogrammes of zinc. This Is placed in a. cylindrical ^mace of conical 
form, where it Is exposed to the combustion of ordinary illuminating gaa, 
which enters obliquely on two sides by two tuyeres. These are each concen- 
tric with larger tuyeres, ihrouKh which air Is forced by means of a blower 
driven by the machinery of the establishment. The interior diameter of the 
smaller, ori;as tuyere, is eighteen millimetres; those of .the air. seven centi- 
metres. The volume of air used has not been determined, but Is estimated 
to be to that of the gas as three to one. The inventor ihinlcs that by ihla 
method zinc may be melted more rapidly and cheaply than by coke, while 
the heat may l>e so rcBuiated as not to injure the metal. There is also a 
great saving in tlio cost of crucibles. — BiperloiTe de CliiBde. 

AS AN tLLUMI- 

It has recently tieen proposed by M. Bunsen, of Paris, to employ the metal 
magnesium for producing light by its combustion. This metal, it is well 
known, is the base of magnesia, as aluminum Is of alumina. It is, however, 
much leaa known than the latter, although It is but a short time since both 
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were refwrded a* nHlto obicore »nd nselwi. Alnminnm ii wtn»rk»ble for itt 
liKtitnes9, lieinit only nboul one-rourtb Ihe weight of silver; but raa!;nestam 
velj^ba only a bo ul tiro-lhlnla aa muth hb Hlummum, its specific grailiy 
beiaj; only 1.74. It i» of a ellvery wbltencsa, undertcoes no cliani^e in dry 
air, and la subject to but alow oxidation In a damp acmospbere, and tbat 
only quite auperfidally ; it may be hBinmereil, Hied, and drawn Inio ihreadg. 
It is prepared by decomposing the cbloride of tbe metal ac a red heat, iti a 
close crnctble, by mcana of potassium or aodlum. The metal takes Ore at 
the temperature at which bottlo-glasa lueits, and buras with a quiet and 
excesBively vivid llKht, 

The Intensity of the light ihna prodnced, aa determined by Bunsen, la only 
525 times less than that of tbe sun. Compared with an ordinary candle, it 
appeared tbat a wire of mamie^um 0.397 millimerre [1 mm. = O.tWi Inehj 
in illanietep prudaccd aa tnucli light Iq homing as seventy-four stearins 
candles, five to the pound. In order to support thia light during one minute 
a piece of wire 0,{i67 metres long;, weighing O.I301 gram 1 1 gram ~ 15,4325 
grain)'], was required- 
Only 72.2 grams of magnesium, therefore, would be needed, in order to 
maintain during ten hours an amount of light cqunl to that of seventy-four 
stcarine candles, consuming about 10.000 grams of stearine. 

According to Bunsen, magnesium wire Is readily obtained by forcibly 
pressing tbe metal tbruugh a hot steel die by means of a steel piston. Bun- 
sen's arrangement for burning the wire was made by connecting spools of 
it with rollers moved by clock -work, so tbat tbe wire should be unrolled like 
the rlIilK>ii of paper In Morse's telegraph. Tlio end of tbe wire, ihua gradually 
pushed forward, passed Into the fiame of an ordinary alcohol lamp, where It 

It is evident that a magnesium lamp of this sort must be much simpler 
and more compendious than any of tbe existing; arrangements of tlie electri- 
cal or of Drummond's light; for light-houses, etc., where an intensely 
brilliant illumination is required, it can hardly fall to rival either of these. 
Where an extraordinary amoant of light la needed, ic could readily be pro- 
duced by burning large wires, or several thin ones at the same lime. Another 
Important consideration Is the fact that tbe spools of wire, as well as tbe 
clock-work and spirit-lamp, ore easily transportable. 

It is not, however, to the intensity alone of tlie magnesium flame that these 
lamps owe their utility, for the pbolo-cbcmlcal (i. «,, photographical) effect - 
of the il^'ht is also yerj great; according to Bunsen, the photo-cbemleol 
poiver of the son being only 36.0 times greater than that of the magnesium 
flume. Tbe latter muat therefore be useful.ln photographing by night, or in 
any dark or subterranean locality; the evenness and remarkable tranquil- 
lity of the flame especially commending it for this purpose. 

The present bi^h price of magnesium, h Is true, must prevent any ex- 
tended use of It for technical purposes. For example, Lenoir, of Vienna, 
charges 3 florins [I Fl. = .'il cents] for a gram of it; hence the coEt per 
minute of tbe light just deserllied would be 36 IfeukreitLier [1 kir.' — about 
flvo-sixihs of a cent), and Ihe cost during leu hours would amount to 216 - 
florins, while the ten kilogrammes of stearine could be procured for les« 
than 14 florins. But, even at this price, il could still be used by photog- 
raphers, since it would only be required for exceedingly short Intervals of 
time, and all unnecessary consumption of the wire might be prevented by 
stopping the clock-work. 
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KEW FUSIBLE METAL. 



Dr. B. Wood, of Ntubrille, Tcnn., bas reccnily eecored a patent for a new 
flisible alloy. — composed of cadmiuiD. tin, lead, and blamuih. — whiclj fuaei 
M a temperatara between ISO' and IGO' Fahrenheit. The canslituenta of 
tbls fusible metal may be varied according to the other deelred qualitlea of 
tbe alloy, viz.; cadminm, one lo two parta; bismuth, seven to eijtbt parts; 
tin, two parta; lead, fonr parta. It Is recoiDmended as being especially 
adapted for all lifiht caslinKS requiring a more fbBible material tban 
Boee's or Newton's "fusible metal," it baving the advantage of faslnii; at 
mora than 40' Fahrenheit lower temperature than these alloys; and, owing 
to this property, ma; replace many castings heretofore made onlj with 
wanlBams. 

In a commnnicatlon to the 17. S. Mining Journal, Dr. Wood saysr — 

Tbe advantage of possessing tbe joint qualities of great l\isiblllt]', malle- 
ability, strength, etc. In a metal designed for luo as above, Is too evident to 
dwell upon. 

One of tbe most asefal of this class la tbe alloy commonly called " flne 
■older," consislint of one part of lead and two parts tin. It is perfectly 
malleable, highly tenacious, and melts, accordiog lo Professor Grabam, at 
the temperatnre of 360' Fahrenheit, l>eing the most fusible of any of the 
mixtures of lead and tin. But its melting point is too high for a solder for 
tlie more Visible tin-metals, sach as tbe ordinary pewter and Btltaunla-ware, 
etc. Another objection la Its softness. 

The alloys consisting of lead, tin, and blsmath, commonly called " bismuth 
■oldera," at« harder and more fusible, but they are proportion ably brittle. 
A common formula for very easily melted solder ia. sixteen parta tin, eight 
lead, four blsnloth. A more fusible mixture and the moat fusible allog 
hitherto iinown Is that discovered by Sir Isaac Newton, consisting of tbree 
parts tin, five lead, eigbt bismuth. This melts, according to Frofessoc 
Grabam, at 20i' Fahrenheit. No practical improvement bos ever been 
made npon this by any combination of the constitaents, although certain 
combinations possess, according tO some experimenters, a lower melting 
point by one or two degrees, — a dilTerence too sllglit for appijclalioo by 
ordinary tests. Fractlcally. tbe melting poitit la somewhat higher, rcqoirlng 
a temperature of about 310' for perfect liquefaction. In view of Its remark- 
able fusibility this alloy has received the distlnguishiog name of "fualble 
metal." It is too brittle for ordinary use as a solder, but is much employed 
for casting, and In making dies for light work, and for taking Impressions 
trom medallions and other objects. Melting twiow the temperature of 
bplltng water, it may be used upon the fVesh plaster cast, or other molat 
surface. But it baa the disadvantage that wben used at a heal barely snffl- 
dent forfoaion, it is not fluid enough to take the sharpoullinta, and congeals 
before It can Bow into the interstices ; while a small additional heat rajaes Its 
temperature above that at which water bolls, whence steam is produced, 
which spoils the work. 

The melting point of thsaa alloys may, as Is well known, be lowered (o 
any extent by the addition of mercnry; but this metal, even in small pro- 
portions, renders them so tiail and brittle as to be worthless for the ordinary 
uses. It also causes ibem to tamlab, and is partly eiimlnaled from tbe com- 
ponnd, l)eiDg retained rather as a foreign admixture tban as a chemical 
conatltuent, whence It occurs that tbese amalgama igjore otber metals wltb 
16 
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irblcli their eome In contact. So, al»o, when used for ftnatainlcal Injectione, 
the mercarj permeates and blackens the liseueB. 

My improveiDBnt (irreatly obviates Iheee defects, and meets more perfectly 
tlie rcquirementB of alloys of tlils clasB. The composition composed of cad- 
mium, lead, and tin, melts somewhat ander 300° Fahrenheit, or 60 or 70 
degrees below the mehinj; point uf the " fine solder" above referred to. It 
Is equal to It in malleability and teaacily, is much harder and Btronti;er, aitd 
admits of a higher potlata. It ranks in fUslblJIty with the more easily melted 
*■ bismuth Boldcre," and Is believed to be ({really snperior to any of (hem ia 
all the other requisites for this purpose. The advantages for other purposes 
of a metal possessing these qnnlitiOB will readily suggest themselves. 

The compDskluu consisting of cadmium, lead, aod tin. In conjunction with 
bismuth, melts between 150= and IBfP Fnhrenhcit, being some 50= (it 60° 
below the melting point of Newton's " fusible metal," menlloued above, 
convepondlng very nearly with it In respect to malleability and tenacity, but 
being harder and more adbesive. It is adopted to similar purposes ; and the 
low ismpeTature at which It fuses renders It applicable In many cases where 
the other would not answer, while It is free fhim the objections appertaining 
to the amalgams resorted to In such cases. As a materill for anatomical 
injections It will be found superior lit evtxy respect, it ia believed, to the 

ON THE PE0rERTIE3 OP CADMIUM, 
In a communication on the above subject to the editors of Sillimaa't Jour- 
nal, by Dr. Wood, of Nashville, Tennessee, the inventor of the new fusible 
alloy, he says ; — 

The remarkable degree in which cadmium promotes the nisiblUty of com- 
binations of lead aod tin Is especially worthy of note. The alloy of one to 
two parts radmium, two parts lead, and four parts tin, is considerably mora 
Visible than an alloy of oue or two parts bismuth, two parts lead, and four 
parts tin; and when the lead and tin are in lar^r proportion, the etfect ia 
still more marked. It takes less cadmium to reduce the melting points 
certain nogibcr of degrees than it requires of bismnth, besides that the 
former does not Impair the tenacity and malleability of (he alkiy, but 
increases its hardness and general atrenjnh. Bismuth has always held a 
preeminent rank among metals as a fluidifying agent in alloys. Its remark- 
able property of " promoting fusibility" is specially noted in all our woi*b 
on cheniislry. But I do not And it intimated in any that cadmium ever 
manifests a similar property. The ihct, indeed, appeara to have l>cen wholly 
overlooked, owing perhaps to the dreumstance that as an alloy with cer- 
tain metals cadmium does not promote ftisibility. 

Cadmium promotes the fusibility of some melals, as copper, tin, lead, 
bismuth; while it does not promote the (Visibility of others, as silver, anti- 
mony, mercury, etc. (j. e., does not lower the melting point beyond the 
mean). Its alloy with lead and tin in any proportion, and with silver and 
mercory within a certain limit, say, equal parts, and especially if two parts 
silver and one of cadminm, or two parte cadmlnra and one mercury, an 
used, are tenacious and malleable j while its alloys with some malleable 
metals (ijold, copper, platinora, etc.), and probably with all brittle metals, 
are brittle. 
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BORACIC ACID IN THE SEA-WATEK OP THE PACIFIC. 

At a Terent meeting of the 
iblfowing paper OA tho •bove 
San Franiisi-o : — 

The exietence of boracic odd In the seft-w&ter off the California coast wm 
bToa<-ht to id; notice in Jnly, 1857. 1 bad, in the month of January of the 
previous year, discovered borate of soda and other borates in solution in the 
water of a minBral Bpring in Tehama county, near tlic upper end of (he 
Sacramento raUey. Proaeeuting the research, I found traces of boracic acid, 
in the form of borates, in nearly all the mineral springs with which the State 
of California abounds. This was especially the case in the coast moanlaina. 
Borate of soda was so abundant in one particular locality, that enonnoDi 
crystals of that salt were formed at the bottom of a shallow lake, or ralber 
marsh, one or two hundred acrea in extent. The crystals were hexahedral, 
with beveled or replaced edges and truncated angles; atlainitig the size, in 
some cases, of four inches in 1en)i;th by two in diameter, formiug splendid 
and attractive specimens. In the same neighborhood, a cluster of small 
thermal springs were observed holding tree boracic acid in solnliou. A few 
hundred yards IKiin these, a great nnmtier of hot springs, of a temperature 
of tivo hundred and twelve degrees Fahrenheit, rose up through the Assures 
of a silidous rock. These springs held a conaiderable quantity of borax, as 
well as IVee boracic acid. Uany other localities f^imiehcd similar indications, 
but in a less axtensive form. 

In pro^nesB of tiie examination, I found that the common salt (chloride of 
sodium) exposed for sale in tlie San Francist-o market, and which, it was 
nndeistoort, came from certain deposits of that article on the sea-margin in 
the Bourlheni part of the state, also famished boracic acid. I was led to 
attribute it to the bet of mineral springs emptying into the lagoons famish- 
ing the salt. It was, therefore, a matter of no small snrprise, when, on a 
Tfsit to the locahties, I Ibniid no trace of acid in any of the springs in the 
adjacent district. This led to an examination of the sea-water, and a 
detection of an appreciable quantity of boracic acid therein. It waa at 
Bania Barbara where I first detected it, and subsequently at various points, 
fWim San Ui&go to the Straits of Fuca. It seems to be in the form of borate 
of soda, and perhaps of lime. Tlie quantity diminishes towards the north. 
It is barely perceptible in specimens of water brought from beyond Oregon, 
and seems to reach its maximum near San Diego. 

This pecnliarily seems to extend no great distance seaward. Water taken 
thirty or forty miles west ftora San Francisco gave no trace of acid. In 
twelve specimens, taken at varioua points betwixt this port and the Sandwich 
Islands, only that nearest our coast gave boracic acid. In ten specimens 
taken up in a trip of one of the Pacific mail steamers from Panama to San 
Francisco, no acid was observed south of the Coilei Shoals. 

I have not as yet been able to obtain specimens of water south of San 
Die^o, nearer the shore than the usual route of the mail steamers. Neither 
have I been able to test the breadth of this boracic acid belt any further than 
the faet above slated, of no acid being fbund at the distance of thirty or 
forty miles west from the Golden Gate. I think it probable that it is confined 
within the submarine ridge mniUng parallel with the coast, the southern 
portion of which Is indicated by certain shoals and island groups. The 
•ODTce of the add is ondoubtedly volcanic, aitd the seat of the volcaidc 



.,Gt)t)^le 



ANNUAL OF BCIKNTinO DISCOTRfir. 



According (o experimentB made by Frof. Schmidt and Dr. Smernrage, of 
Dorpat, srecnlouB acid, when Inlroduced into the circnInlJon, occasions a 
coneiderable diminution of the ordinary waBto of the tiBsuea. 

This decrease, which amonntB to tram twenty to forty per cent, occurs 
even etXer the administration of very small doses; more rapidly if tbe acid 
U Injected directly into the veins ; more sionly, yet vith eqnai Intenelty, If 
absortied fVom the inMstlnes. The action Is most striking In the nana of 
fowls, which neither vomit after injection of the aracnic nor njtet their 
accustomed food; bat even In eats, which are subject to vomiting after the 
Injection, and must therefore 'be regarded as In a starrint; condition, the 
iriuite of the organism was diminished about twenty per cent, after sab- 
tracting the decrease occasioned by the mere want of food. 

This fact satisfactorily explains the fntceoini? of horses after small doses 
of arsenious acid, a phenomenon well known to horwi-dealers. 

An amonnt of fat and albamlnous substances equivalent to the repressed 
carbonic acid and urea remains In tho body and increases Its weight, if the 
animal receives at the same time a safDcient amonnt of food. 

When larger doses of arBOnioas acid are given, nen'ons symplomB appear, 
which may 1>o classlfled in two groups: uplnal irritation and paraiysls. To 
the Brst may be referred the vomiting, tho accelerated respiration, the f^bie 
puisei to the Inst, the inclination to sleep, the wealtness, and the retarded 
and labored breathing. Both may be explained by tho very considerable 
conK*stion of the central organs which was constantly observed In post- 



Tboae experiments are of particular interest, since they go far to prove the 
complete reliability of the published accounts of ibo custom of " arsenic- 
eating," which Is said to prevail among the peasantry of severul Austrian 
provinces. These accounts have been time and again held up to ridicule by 
toxicoioalsw, ami. ss a rale, have been received with suspicion by all scien- 

During the past year, a great amount of evidence bearing on tliia subject 
has been collected by Frof. Ueisch, F. R. C, and pu1>ilshed in the London 
ChfBiical Newt (May 19, 1800); so that if human testimony )s worth any- 
thing, the fact of the existence of arscnlc-enters must be regarded as beyond 
a doubt. Frof. Ueisch states that he has been Informed by Dr. Lorcriz, Im- 
perial Professor of Natural History, formerly of Saliburg, that ho fenows 
that arsenic is commonly taken by the peasants In Styrla, the Tyrol, and the 
BalikammergQt, principally by huntsmen and wood-cutlers, to improve their 
wind and prevent fatigue. He gives tho following particulars: — 

The arsenic is taken pure in some warm liquid, as coffee, fasting, beirln- 
ning with a bit the size of a pin's head, and increasing to that of a pea. 
The complexion and general appearance are much improved, and the parlies 
using it seldom look so old ns tlicy really arc; iiut he has never heard of any 
case in which it was used to improve personal iienuty, Ihouifh ho (annot say 
that it never is so used. Tho first dose Is always followed by slight symp- 
toms of poisoning, such as burning pain in tho stomach and sickness, 
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Iwt not rery ECTore. Once begnn, it can only be loft off by very gradually 
diminisbing the daily dose, as a sudden cesealion causes slvkncss, burning 
pains in the slomacli, and otbor symptoms or poisoning, very speedily fol- 
lowed by death. As a rule, arsenin-ealers are very Ion); lived, and are 
peculiarly exempt from infectious diseases, fevers, etc.; Imt, unless they 
gradDally give up the prattice, invariably die suddenly at Inst. In somo 
arsenic xoriiB near Salibur;; with which he is acquainted, he says tlie iJnIy 
men who can stand the mock for any time are those who swallow daily doses 
of arsenic, (he fumes, etc., soon billing the others. 

Prof. E. Kopp hoB also slated ( Comptes Sendus, 1856), thnt he found in the 
course of a series of experiments upon arsenic acid, — which was manu- 
factured upon a great scale, and largely employed in calico printing by 
him, — that the weight of the twdy rapidly Increased, some twenty pounds 
bavlnjc been gained In the course of the two months during which he was 
subject to absorb the acid, hia hands having been frequently in contact with 
the arsenical solution: arsenic being detected the while in his solid and 
liquid excrements. As soon, however, as the exposDre to the arsenic censed, 
his weight began to decrease, and In nine or ten weelts ifell baclt to its nor- 
mal, — one hundred and Sfly pounds. It Is reasonable, therefore, that 
direct, positive evidence like this,— Ihough the instance t>eBolltary, — where 
the Bul'Ject of the experiment was a healthy, vigorous man, and a trained 
observer, ought to outweigh almost any amount of negative testimony, such ' 
as has l>een brought forward by physicians who have not witnessed similar 
eflfeets upon their diieased patienls, when the latter were treated with arseni- 
cal preparations. Another fact, says Prof. Heisch, mentioned to me by some 
Wends, Is well worthy of note. They say : " In this part of the world, when 
a graveyard is full. It is shut up for «l)out twelve years, when nil the graves 
which are not private property by purchase are dug up, the Iranes collected 
In the cbarnel house, the ground ploughed over, and burying begins agnln. 
On these occasions, the bodies of arsenic-eaters are found almost unchanged, 
and recogniKBtile by their friends. Many people suppose thnt the finding of 
their iKMlies Is the origin of the story of the vampire," In the Mediciiu'gdifa 
JahrbiuJi det Oster: Kaiaerstautes, 1832, neaeai Fnlge, there is a report by 
Professor Sctiaiigruber, of the Imperial Lyceum St Gi&tz, of an investigation 
undertaken by order of government Into various cases uf poisoning by 
arsenic, Aftergivingdetaiisof aixposi-iBortomexaminaltons.heaays; "The 
reaton of the frequency of tbcse sad cases appears to me to be the famlll- ■ 
arity with arseulc which exisle in onr country, particularly the higher parts. 
There is hardly a district in Upper Styrla where yon will not find arsenic in 
at least one house, under the name of hydrach. They use it for the com- 
plaints of domestic animals, to kill vermin, and as a stomachic lo excite an 
appetite. I saw one peasant show another, on the point of a knife, how 
much arsenic he took daily, without which, he said, he could not live; the 
quantity I should estimate at two grains." 

In this connection It must not be foncotten that. In the opinion of many 
scientific men, the healing action of various mineral waters mny depend. In 
part at least, upon the arsenic which ihese springs are known to contain: 
a doctrine which is publicly taught by several of the chemical proifessors at 
Paris. 

F. H. Storer, Esq., in a recent comrannicatlon to SiBiman's Joamal on this 
subject, says : — 

Taten as a whole, the medical evidence which has fUlen under our 
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notice Is adierpo to the possibility of " arlf tilc-eatlng," only In so ikr aa 
relates to the Jar^D qnnntltleB of tlie poison wtiich, aa ia afflrmed, tbe human 
body can (ucuBlom itaelf by lunit-ronlinned habit to support with impunity. 
This lost inquiry, however interesting in iteeir, is one on whltli very little ia 
known with certaiutj as yet, and is plainly of qnlle secondary importance, in 
a scicntljic point of view, to that of the beneficial action or moOerate doses 
of arsenlous add, wliich ivould now appear to be proved. — Chaaiml Xem, 
el i/ffiuian's Journal IF. H. Storer). 

Arsenic in Kngland. — Recent English Jonmals g^ve the following account 
of the eilBtence of arsenic in a brooli or stream that gires name to the 
village of Whitbeck, in the county of Westmoreland. This brook tises 
among the nionnlnins of Cumberland, and probably derives the arsenic 
which bos t>een ioani In its waters from veins of arsenical cobalt ore, 
through which its waters percolate ; for a few yards above the sources of the 
ctream Is (he enlrance of a mine, which yields this arsenicsl ore in abnn- 
dance. So marked ia the character of the Whillieck water, that flsh are 
never found lo It, and duckn, if conSncd to It, soon perish; and yet it ia 
habitually used for every purpose by the inhabitants of Whitbeck, and with 
beneHciol effects so apparent that one might be jnsliHed in paradoxically 
characterizing arsenic as a very wholesome poison. The deadly element In 
dilution is productive of the roost sanitary effects, as amonf- the Styrian 
arsenic-caters: and the vlllagerB generally live to eijoy a healthy and robust 
old age, tlreir lives extending much beyond the average In Euirounding 
towns. The traveller is struclt by the handsome features and rosy checks of 
the children. In the case of some laborers sent to work upon a railroad In 
the vicinity, the water at fitst produced the usual soreness of mouth, but 
afler this had passed away their health was extremely good. The only 
effect it produces on horses Is visible in the remarkable sleeknesi of iheir 

Ariaiic in Arti'da of DomesHc Ux, — In the July nnmber of the American 
Medical Journal Hr. M, Carey Lea calls attention to the great exteuslon 
which (be use of arsenical pigments has obtained in manul^tuies Intended 
for household use. He shows that the greater part of green wall-papers, 
green borders, and green window-shades, are colored with Scheele's green or 
Schweiafurth green, both prepaiaUona of arsenic: In the former being tbe 
arscnite, and the latter the aceto-arsenite of copper. 

Two specimenB of wall-pHpcr, one of border and three of window-shads 
material (all that he sobmltled to examination), were found to be colored 
with tbese pigments. lie cites numerous Instances where these materials 
have proved pnjudlcial lo the health of those who inhabiled the rooms in 
which they wete contained. 

It la a common idea that the quantity of this sutistance nsed in coloring tfl 
so small that its poisonous character is unimportant. This is a grave error. 
Mr. Lea obtained, by precipitating with nitrate of silver, from two square 
Inches of material prepared for window-shades, no less than six grains of the 
yellow compound of arsenious add with silver. If wo suppose this to ba 
the salt 3AgO, AsOa described by Filhol,-'it corresponds to a qnait- 
tlty of white arsenic (arsenious acidj, which, in an ordinary window-abade, 
three feel by eight, would amount to no less than one-thli'd of an avoirdupois 
poundl When a room is papered with paper colored with arsenic, it ia saTo 
to say that many pounds of this deleterious substance are spread over tha 
walla. 
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Those who are not faroillftr irith cbeinlcal pnreuits, and who may wish to 
test Epecinicns of green muLerial for tliemseke^ may emUy do eo in ihe 
following manner. A p\er;e of the she of the (op ot a tuioLIer la taken, 
placed In a glass, covered wiih strong wnmonia, and left to BtHDd for a ftw 
boars. As the green aiBenltal plKmenla always contain copper, which im- 
parts a blue color to ammonia, the absence of euch a coloratioa may be 
taken ea a probatilo proof of the absence of Selieele's or Schweinfunh green. 
If the blae coloration makes luetf evident, the liquid Is to be ponred carcfall; 
off, so as to be qnito clear, and a fragment of lunar caustic, prei'iouslj 
wiped perfectly dean with a wet cloth. Is lo be dropped into It. If the 
canatlc tnms yellow, and lUffases a slight yellow doudbiese, ellhei' perma- 
nent or soon disappearing, arsenic is present. 

U. ChevaiUer has recently pnblisbed a book devoted expressly to this 
subject, the extension ot wbich haa attracted miich attention, particularly 
since arsenical dyes have been used for material fbr ladies' dresses, and his 
work has been already translated Into German. It is asaerted that Ihe 
French government is taking active steps to pat a stop to this dishonorable 
trade, and we hope that l^iiaUtive enactments to reatratik It may be pat in 
force In the United States. 

NEW METALUC CEMENTS. 

M. Greshlem states that an alloy of copper and mercary, prepared as fol- 
lows, is capable of attaching itself firmly to Ihe surfaces of metal, glass, and 
porcelain, From IWBntyto thirty parts of flncly divided copper, obtained by 
the reduction of oxide of copper with hydrogen, or by precipitation fVom 
Bolntion of its sulphate with line, are made Into a. paste with oil of vitriol 
and seventy pans of mercnry added, the whole being well Irllurated. When 
the amaliramation is complete, the acid la removed by wBBhing with boiling 
water, and the compound allowed to cool. In ten or twelve hoars it becomes 
sufficiently hard lo receive a brillinnt polish, and to scratch the sariace of lia 
or gold. By heat it assaoies the consistence of wax, and does not contract 

Iteia Cement far fining Vmit/ed Terlh, and for other pmposet. — ii. Feich- 
tinger commnnicates the following receipt to the Jttpvioirt dt Phanaarie! — 
TaliD of powdered plats one part, oxide of zinc three parts, and mix them 
Intimately. The iwosubstanceH must be in impalpable powder, and ihelalla: 
mnst be free from carbonate of zinc. Then take of a solution of chloride 
of zinc (density l.S to 1.6) fifty parts, borax one part. Dissolve the borax 
In a little hot water, and pour it into the chloride of zinc; borate of zinc 
Is precipitated, which disappears on ajfltallng; the mixture. To tnube the 
cement, mix the powder with enongh of the Solalion to form a stiff paste. 
Only so much as may be wanted at the time should be mixed, as the com- 
pound quickly bardeos. In the course Of a little time it becomes as hard as 
marble, and remains so, even after proionjjed contact with water. If the 
ingredients are pare, the cement Is perfectly white. — CfiuiucoJ Kew>. 
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of u»ins- 

Liquor No, 2. — Dlseolve twenty pints of nitmte of silver In twenty parti 
tolution of ammonia, and add to this BOlmioa six tanndred and Stty parts of 
distilled water. 

Tbe two pr«cedln|; llquora are mixed in equal qaantltica, and, after having 
been well aftilaled, are filtered. 

As the solution of aramonia of commerce has not always tho same desrco 
of concentration. It would be better, perhaps, to diesolve tbe Ditrate of Eilvcr 
destlited for tbe liquor ifo. 2, first In distilled wator, (hen mix this solution 
with liquor No. I, and only then add ammonia in qnanlily aufflcient lo entirely 
clear the mixture, taking care always not lo maintain an excess greater tban 
ft necessary to prevent tbe sliver IWim being precipitated. 

Suppose It is intended to silver silk, cotton, woollen, etc., we commence by 
washing the substance clean; this done, we Immerse It for a moment in the 
Mturaled soinlion of (^llfc acid; then withdraw It to plunge it for a second 
In another solution composed of twenty parts of nitrate of silver to one 
thoosand parts of distilled water. These alternate Immersions are continued, 
until the suhstance, from beln); dark, becomes of a brilliant ilnt; after which 
It is plunged In a bath compO!<ed of a mixture of tbe two liquors, Nos. 1 and 
2. Whenitiacompietely silvered It is withdrawn, and boiled in a soinlion In 
water of a salt of tartar, and there remains nocliing more to be done bat a 
last washing and drying. 

Stucco and pottery au)rht, before being submitted to tbe operation, to be 
covered with a coal of stearin or vaniish. 

Tbe silvered suifocea aie then washed with distilled water, dried by free air 
and heat, and In the last place covered with a layer of varnish. The deposi- 
tion of silver can bo accelerated by the cmployroeul of heat; in this case the 
temperature depends upon the nature of the ot^eds lo be submitted to the 

As for tbe metals, we commence by cleaning them with nitric acid; rab 
them afterwards with a mixture of cyanide of potassium and powdered sil- 
ver; then, after washing with water, they are plnnged alternately into liquors 
Nos. 1 and 2, until (bey appear sufficiently sllveied. If working with iron, 
tt should be first immersed in a solution of sulphate of copper. — Jour, de 
Chim-Uhd. 

OK THE THEOET OF DYEING. 

The following: Is an abstractor an ardcte on the above subject, by Professor 
Bolley, of Zurich, Switzerland, published in the L. E. and D. Philosophical 
Majtazlne, for Deceml>er, 1853: — 

Two questions have lon^ been agitated among chcmlsis interested In tbe 
theory of dyeing. 1. In what part of tbe colored fibre Is the coloring mat- 
ter situated ? Does it merely adhere to the surface, or does It ponettste the 
entire substance of the cell-walls of such fibres as cotton and flax? Or, lastly. 
In the case of such fibres. Is k stored up in the interior of tbe cells? 2. What 
Is the nature of the union between the dye and the fibre? Is It a chemical 
combination, or Is it due to mere sarfaco attraction? Af>er comparing the 
various theories which have been advanced during tbe last century and dis- 
cussing the merits of each, tbe author records the results of his own experi- 
ments, from which if. appears that wool and silk, in all cases where they have 
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not been djed with colors In a mere icate of gQapension,' eeem to be Imprei^. 
nated with the dye thniii;;liout their entire raassj irhlle in the ca-ie of cotton, 
by far the larser portion of the colorins matter adheres to the aarface of the 
flbt«, the penetrntioa of the cell-Halls by the dye being ellher very slight or 
a]lo<i;etber wanting. 

That the theory proposed by Mr. Cram, of England, that the tnhularform 
of the cotton fibres is an essential condition to thetr taking a dye, isnnronnil- 
ed, appears fMm [lia fact tbat the amorphous cotton -gelatine precipitated 
fh>m its solution In cnprate of ammonia may t>e mordanted and dyed like 
ordiaaty cotton. In lite manner sulphate of baryta and other pulverulent 
mineral hodies may be mordntited and dyed with decoctions or dycwoods. 

With regard to the natnre of the force which binds the coloring matter to 
the fibre, — whether or no it be chemical attraction, — BoUey concludes that 
there Is no eutBcient mason for accepting the view, principally developed by 
Chevrenl (and by Kuhlmann, Comptes Saidus, Tomee xlil., Kliii., tt xllv.), 
thftt dyeing Is a direct consequence of chemical afflnily. He believes thai 
the power possessed by flbrea of attracting certain bodies —Whether salts 
or coloring matters or both — from their solnlions, belongs to that class of 
phenomena which results from the action of Qnely divided mineral or orga- 
nic bodies (charcoal or Ixtne-blach, for example) on stich solutions. The dii- 
tlDction between the action of charcoal and of fibres in thus rennoving saline 
matters, or dyes, from their solotlons, is one of degree only, the nature of the 
operation being Identical In either case. 

A given weff;ht of well prepared animal charcoal can, as a rule, deprive a 
larger quantity of liquid of its color than an equal weight of wool or silk. 
Neither vrool noc lilli can romovo all the color IVom a solntion as charcoal 
can, their effect extending only to a certain degree of dilution beyond which 
the panicles of coloring matter resist their attraction. Dyes which may have 
been taken up wfthont a mordant by wool, or especially by silk, may be 
removed again by long washing in water, a fact which Is not true in the ca?e 
of charcoal, or only toa very slight extent. The attraction of coloring mat- 
ters for water Is therefore more completely overcome by charcoal than by 
animal fibre; but even the cleanest vegetable fibres, as nnmordanted and 
completely bleached conon, possess a certain power of attractint; coloring 
matter. That cotton sboold have less effect In this matter than wool or silk 
Is nut surprising, in view of Ibe gieat difference In the structure of eotlon 
fibre as compared with that of the two substances last mentioned. It Is 
well known tbat wool and silk, in consequence of their physical constitution, 
belong to the class of strongly absorbent or hygroscopic substances, i. e., in 
consequence of a certain porosity or loosenefs of their parti clea they swell up 
when moist and Iwcome easily penetrated by a liquid throughout their enlhre 
mass; on theotherhand the cell walls of cotton fibres are denser, less pene- 
trable, and, at the same time, thinner, and therefore unable to contain the 
same quantity of liquid. 

It has been often urged that since fibres, especially those of animal origin, 
not only exert an attraction for salts, etc., but also possess the power of 
decomposing some of them, their action must be chemical. But in this 
respect the behavior of charcoal Is similar to-that of the fibres. So, too, with 
re^ird to the Increased attraction for color exhibited by mordanted cotton, 

I Id which can the eolorlsg matter only adheres as a crust to Iba sarfiM of the 
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AccordinB to rhe anthor, mordantt aot by prodacing Insoluble colore (lakes). 
Their bebarior towards coloring matters in solation miut be ascribed to 
chemical affl[iitr,with irhich, however, the fibres thenuelres have nothing 
to do. 

8ULPHD R-B L£AC UiUQ. 

fichoenbein, of Bfale, has discovered tome exceedingly Interesting fbcti 
lelatiie to ihig proceas. The ftimes of burning sulphur, as is well known, 
coosisl of Bulpburons acid, and are extensively employed, eepccially is 
bleaching straw hats. The moUtened straw, exposed for a time to the action 
of the ftamea, acquires the desired whiteness. Chemical lecturers are in the 
habit of illnslrallnK this decoloriiin<{ power by immersing a flower, as, for 
example, a, red rose, In snlphurous acid gas, or its eolation In water. The 
color is discharjied in a short time. Schoenbein has found that ihe bleach- 
ing holds good only for a certain medium range of temperature. A rose 
thus bleached has ila color restored if subjected to the temperature Of two 
hnndred and twelve degrees, as may be conveniently done by holding it in 
a stream of vapor from boilinjf water. On cooling io the ordinary tempera- 
ture. It appears white again, and its color may be thai alteruately restored 
and discharged for a gnat number of times. Schoenbein has also found 
tbat water colored by IntHislon of a red dahlia, and then bleached by sulphur- 
ous acid, yields, by cooling, an ice which at twenty degrees below zero ta 
visibly red, bat on warming becomes colorless again. 

MAtrVE DTE. 
This exquisitely beanUnd dye tbr silks Is prepared by taking equivalent 
proportions of snlpliaieof ardllBe and bichromate of potash, dissolving them 
in water, mixing, and allowing them to stand for several hours. Tbe whole 
is then thrown upon a filter, and the black precipitate which has formed is 
washed and dried. This black substBucc is then digested in coal-tar naphtha, 
to extract a brown, resinous substance; and Unally digested with alcohol, to 
dissolve out the colorioji; matter, which is left behind, on distilling ofl* the 
spirit, as a coppery, Mable mass. This is thcdyeing aj^ent producing all Ihe 
charming varieties of purples known by the name mauve, vbich, as it appears 
to us, somewhat inappropriately, has been given to this color. The partlc- 
nlarily of these purples eonslsls io Ihe peculiar blending of the red and blue 
of which they are constituted. These hues admit of almost infinite variation ; 
consequently, we may have many yarieliea of red manvc, and as many of 
blue mauve, and any depth of^nt can he aecurcd. The permanence Of these 
hitherto fugitive combinations is their strongest recommendation. 

NEW BLACK DTE. 

A new black dye has been reeenily discovered in Algeria, which is the 
subject of considerable interest among French chemists and manafk^turcrs 
at the present time. The discovery has been made by M. Muratcre, and is a 
vegetable substance gathered from a tree which grows in immense profusion 
all over tbe colony. It is destined, according to the report made upon Its 
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merits, to replace every other snbsCance in use Tor the same pmpoae up to 
this day, and is more brilliant than any dye hitheito knoiuL. Tlie discoverer 
bas re^stered his patent for its nee under the name of "Algerian Canipeachy 
Wood." 

DECOLORATION OF INDIGO BT SESQDI-OXIDE OF IRON. 
According la Kuhiman, when a eoluflon ot bine Indigo is acted npon, at 
the temperatnre of one hundred and flfly degrees (C), by bydrated oxide of 
iron, its color is almOBt immediateiy completely destroyed. The same thing 
occnra with a, nnmber of other coloring matters. In noticing this fact, 
Barreswil suggests that persQlphale of iron may perhaps be applied in 
calico-printiug as a discharge for indigo, and also in bleaching blue rags for 
paper-making. — Bfpertoire de Chimie Apptiqa6e, Octol>er, 1839. 

ON THE RPINDERING OF FABRICS INCOJIBDgTIBLE. 

The JWpaYoire de Chime publishes a paper from the well-known chemists 
ISM. Dcebereiner and (Eisner, on the various methods for n^ndcring staffs 
incombuslible, or at least less infiamioBble than they naturally are. The 
Bubslancea employed fbr (his purpose are borax, alum, soluble glass, and 
phosphate of ammonia. For wool and common stuffs any one of thcKo 
gaits will do; but fine and light tissues, which are jost the most liable lo 
catching Qre, cannot be treated In the same way. Borax renders fine textile 
fohrics stiff; it causes dost, and will swell out under the smooth Ing-iroo; so 
does alum, iKsides weakening the 1ibn;s of the stuff, and making it tear etLsily. 
Soluble glass both stifi^ns and weakens the stnff, depriving it both of elas- 
ticity and tenacity. Phosphate of animouia alouE has none of these incon- 
Teniences. It may be mixed with a certain quantity of sal-smmonioc, and 
then introduced int« the starch prepared for stiffening the linen ; or else it 
nu^ tie dissolved in twenty ports of water. In weight, to one of phosphate, 
and the stnffs steeped in the solution, then allowed to dry, and ironed aa 
usual. Phosphate of ammonia is cheap enough lo allow of its introduction 
into common ose, so that it may be employed at each wash. 

STEINBBHI-TELLOW, a new kind OF CHROME-YELLOW. 

Under the above name a yellow color has been for some time in commerce, 
which is quite certain lo find inuch favor, allboi^h its price is far higher 
than that of the ordinary chrome-yellow. It is of a splendid yellow, and 
differs essentially in ils tint from the best samples of chrome-yellow. Irs 
romponente aie chromic acid, lime, and potash; and when stirred for a short 
lime wilb cold wafer, it parts with chromate of lime. 

The poisonous qualities of chromic acid and its soluble salts, and the cfr- 
cumsfance that the color parts with perceptible although not lari^quanlitiea 
of chromic arid to cold water, render the SteinbOhi-yellow an extremely 
dangerous coloring-matier ; and its employment in confectioneiy, and the 
like uses, must not be thought of. 

PH0CE3S FOB GITISG OBJECTS A PEAKLT LUSTRE. 
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parti of «aIatlon or i^pal, two pm^e of that of aandamch, and tt>ar puts of 
Eo!iiiioTiarilaninrt|||pslii ((^iial puna uf re^iti and ali8olu:e alcohol), are mixed 
Willi Unir ihcir vulamc or oil or licriiamot or losemory. Tliis mixinre is to 
be evaporated to the tliickucss of caatot oil. If this vamiBh be (hen drawn 
by iho means of a feather or brush over Ibe Buifoce of Bome water, it will 
form a bcaulifUliy inideacent pellirle. Thia film Is now to be applied to the 
objeota whieh are to he rendered irndcacent. The Teasel in which the water 
1b rouUUned, on wlilch the pellkle has been prodnred, must, therefore. In b9 
larfTC, or larf;er, tlian these oltiecln. Tlie wa;er should have about live per 
cent of pure solniion of lime added to it; its lempcrBlure should be kept at 
■bout seventy-two deuTces. TheolyeetB to lie dried in the sun. — Joanmlof 
EfiarBiaiy. 

USEFUL Ari'LICATIOH OF AHUOKIACAL CHLORIDE OFZIKC. 
By dissoltlnfc equal eqalralenti of chloride of dnc and sal ammoniac, a 
double salt, composed of these two aubstancea, readily cryalalllzes In six- 
sided prisms. Tlihi salt possesses the power of dtssolvlni; oxide of copper 
and onide of iron. It Is, therefore, possible, by moana of s coneenlrateil 
solution of Che nmmoniaeal chloride of xlnc, to polish rusty spots on iron 
and copper. In tinning eopper vessels. Che solution of ammoniacal chloride 
of zinc Is of [treat advantajie ; the surface to be llnned ia treated with It, and 
the vessel placed over a charcoal fire; then, when tbe surikce appeat? per- 
fectly briKht, the tin is poured In, so that it may spread over the surface. 
This method is also applicable for coating wltb lead. — Fharvtaceu^t^ia 
CeOTtd BlaU. 



An sppamtDS, devised by Didot and Barruel.of Paris.for tntroducinf; cai^ 
bonic acid, prepared by burning charcoal, Into the solution of hypochiorita 
of lime (bleaching salt), while the latter is in contact wllh the Hbre which ii 
to be bleached, Is described In the Nov. {iS3i) No. of Barreswll's Reperli^i* 
dt ChimU j*jjpK(ju<fe, vol, I. p. 457. 

The carbonic acid, on being introduced Into the solution of bleaching salt, 
nnitea with (he lime, thns aetline free hypochlorona acid, the decolorizing 
action of which is InSniiely more energetic when it Is at Uberty ihen when 
In conihinntlon wllh a base. 

This proccsa, says Barteswil, is of extreme simplicity, and one is at a loss 
to comprehend why it had not been sooner invented, In view of the fact that 
each and all of lis phases have been so loni; and ao well known. 

In order to judge of tbe practicability of the new process — In so far as 
concerns ditferenca of price, sttcnuth, and whiteness of the paper, and the 
duration of ihc operations in the two systems (new and old) — of bleachlnft, 
comParaiive experiments were instituted, by the Messrs. Firmin Didot. npoo 
carefully assorted rags; the cost of the chemicals and labor, and the 
amount of time required, having been exactly noted. After bleaching, the 
pulp was converted into paper. The different papera were then carefully 
tested. As the result of these experiments, it appealed that the new process 
waa more enerfTOtlc and more rapid than the old method, ou cAJore [clitarmefl 
liqaUk (with solution of bleaching salt), and tbal In many cases It is also 
equally energetic with tbe process in which chlorine gas is employed. Over 
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tbe latter It lins the odTBOtBge or not destroying to bo great an extent the 
fibre of iha palp. 

Since the deiniLa of the procesg, which for (hat matter conslMB merely of 
arransemenu for thoroni;hl/ n-asliint; and cleansing; the curbunic acid 
employed,— Ihe latrcr being then intiudaced into the bleaching vats, jujt aa 
[f il: ncre sicam, (hrangh colls of pipe pierced irltli boles, which are placed 
at the lioltom of the vaM, — eannol well be explained withont a dlagnm. 



TCETT UETHOD OF OBTAINING CARBONIC ACID. 

H. M. Mescbelf^uck end Llonnec hare proposed to the French Academr ft 
new and economical mode of obtaining carbonic add. IL Is known that the 
terapcralQTO at which the carlmnate of lirao ia decomposed when vapor of 
water ia passed over il, ia lower in proportion as the amonut of molatnre 
present is increased; in fact, it will eveu give ofT all Its acid If heated to 
212^ in a carreni; of Ihe vapor. The proposed new meCboii of procedure li 
as follows : Strong earthen retorts, filled with llmestooe, are placed in s 
reverberating furnace, and the temperature is raised aa needed. The retorta 
commnnicate, at the bock, with yapor generators, by means of tabes for- 
aished wilb cocks. When the retorts are at a Boifonn red heat, the vapor ll 
admilled by openinj; the cocks, and qoaniitiea of carbonic acid gas are at 
ODce generated and received Into a gasotnetcr. 

THE ECOKOUT OF GLOTEN. 
In onr starch ficlories an enormous amonnt of ginlon Is annually wasted, 
or but imperftclJy saved. Walter Crum, the well-known Industrial chemist 
of Glas);ow, has devised a means of ntfliilng tbia material in dyeing and 
calico printing. It ia welt known that many colora, for example, cochineal 
and archil, which may be readily fixed on wool and silk (animal fibres), 
have BO little affinity for cotton and vegetable nbrts as Co Eender the dyeing 
of the latter with them very difflcull or impoasible. Bol a few years ago, a 
process which is technically designated the aninedimtiim of ixttoa was Intro- 
duced, consisting in coating the cotton fibre with an animal substance. For 
this purpose, albumen from eggs and blood bas l>een hitherto employed. 
Crum accomplishes the same object by the use of gluten, which is a vege- 
table product of the same compoallion as albumen, but much cheaper than 
the latter, especially when occurring oa a rehise in the starch maanl^ctnie. 

FILTEB FOB CORBOSITE LIQUIDS. 

Doetlger, of Fraaklbrt, eraploji for the filtration of corrosive llqnMa a 
glass funnel, the neck of which Is loosely plugged with gan cotton. This 
inbsiance, properly prepared, bas the proper fibrous, poroas textnro for an 
efBcient filler, and being a prodnct of the action of the most corroslre 
agent, viz.. mixed snlpbnrlc and nitric adds. Is scarcely attacked, even bt 
the aligblest degree, at medlnm temperatures, by any single agent or solvent, 
■o far us known, except acetic ether. Il may be employed for filtering 
strong nitric acid, faming oil of vitriol, permangaoate of potash, strong 
caustic potash lye, and aqua-regla. Even chromic add may be separated 
from Its mother Uqaors by tbls flllef. Its nse In diTlii); crysUUa irhldi luin 
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deposited from corrosive liquids ta obvlouB. The gnn cotton employed bj 
Boettger Is proba.bly that obtained by the aellon on cotton of the stFongest 
sntpburic and nitric actda, as that prepared by weaker acids, or by salphnric 
Bcld and eoltpetie, U solable in a variety of ognnts. — SUlintaa'a Joamal. 

PEETAEATION OF SOLUBLE SPICES. 



Jhnong tbe most curious of the modem digi 
methods of prodacing, fVora highly noxious and offonalTe mnterialii, com- 
pounds which possess the properties of tlie most agreeable flavor? and 
essences, and which serve in actual use as substitutes for the prcpamtlons 
before made from fruits and fiowers. Ac the present time, eoiuq of the 
choicest extracts for culinary purposes are produced from ihe felid fnsel oil. 
Which is separated from crude brandies und whlokfcs in the process of recti- 
fication, and the most delicious perfumes from substances extracted fhim 
tbe coal-tar of (he gas-works, and even from stjll more offensive products. 

A peculiar disgusting compound of sulphur and carbon, obtained as a 
liqoid by condensing the vapor of sulphur after passing It over red hot 
charcoal, and known as sulphuret of carbon, baa lon|; been known as a 
powerful solvent of India-rubber, for which purpose It has of late years been 
manufactured In targe quantities. It is distinguished for its pungent taste, 
and a peculiar fetid odor, due 10 the sulphnreted hydrogen which adheres to 
It. This compound has recently come into use in France, under a patent of 
U. Bonl^re, of Rouen, for making what be designates soluble spices, and 
other soluble preparatlona of food. By means of it be dissolves out the 
active principles of the spices, and also of other strongly flavored articles 
used as condiments, sucb as garlic, onions, sballoC, and various fruits, and 
causing these to be taken up by some Inert body, as gum, sugar of milk, 
common salt, or other substance adapted to the particular extract, he pre- 
pares them for the use of the table, putting them up In Tesecls Intended to 
be placed npon consoles or eto^ercs, atid made attractive by tbe taste 
displayed in their oruameotatloD. 

In bis process the first object is to pnrlf^ and deodorize the sulphuret of 
carbon. This is done in a peculiar distilling apparatus; theliqaid as itenteta 
the first still, falling upon a concentrated solution of caustic potash, or of 
soft Bulpbnte of lead, heated to 140° or 145° Fahrenheit. The vapor then 
passes successively to other stills, each of which contains solutions of some 
compounds with an alkaline or mclalllc base, as of potash, sails of lead. 
Iron, copper, etc., or of barytea. It then condenses in the worm of tbe still, 
and Is collected under distilled water in a small glass vessel. The sulphuret 
can also be reeCilled by simply btinglug It In contact with concentrated solu- 
tions of the chemical reagents named, and decanting It successively from 
thebe many times. Whan rectified, the disagreeable smell of sulphureted 
hydrogen has entirely disappeared, and ao ethereal prodoct is obtained, 
aomewbat resembling chloroform in its odor, and possessing solvent pro- 
perties far superior to the impure commercial article, and leaving no trace 
after evaporation. It Is then ready for the preparation of soluble spices, 
which, as in the ease of pepper, for example, is conducted as follows; The 
spice being ground to powder, is put Id Iron wire cages, with sbeet-lroa 
bottoms. These cages being set in a cylindrical vessel to which they are 
fitted, the purified sulphuret of carbon is admitted through the bottom of the 
outer cylinder, and, Sowing up through the cages, dissolves out the active 
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principle of the epice; and, by ■ side pipe of i(lnss placed near tbe top, the 
liquid charged with thla principle la let off Into a culJron or still. In this 
la placed some BubMnnce, as common salt, or EallpDiro, sugar of milk or 
Other engar, or some other matter, as dExtrlnc, gum, or flour, for abaorblng 
and becominj; Baluratcd with the extract. The lower portion of this atill Is 
doable, and sieam at the temperuiare of 140° to I-IS" Fahrenheit being IntrO' 
duced In the apace at the bottom, the sulphuret of cHrtioil is entirely 
volatilized, and, passing tbrongh the worm of a condenser, la i-ecovcred, so as 
to be used again in ancceaaive operations, while the extract Is held b; the 
atoorbing substance placed in the still. Tbe length of lime required for 
eontinning the process, in order to extract all the active principle, is Indl- - 
cated b; the color of tbe liquid which flows throotth the glass tul)e leading 
from tbe cylinder to the atill. The connection between the two la thea 
closed, and the llqnor remaining In the cylinder is allowed to flow oat 
through the bottom; aRer which, steam is admitted to carry off the last 
portions of snlphoret of carbon, which is collected and condensed In another 
vessel. By this procesH tbe active principle of the spice or fruit Is entirely 
removed from Its natoral ligneous vehicle, and transferred entirely to snpir, 
salt, or gum, and this retains no trace of the aulphnret of carbon; and any 
amount of concentration can be given to the products, according to the rela- 
tive proportions of the abaorbeat and of the splce employed. 

In the treating of garlic, onions, and such vegetables, tbe jnice expressed by 
bydranilc pcessore is mixed with the Botpboret of carbon, which dissolves 
Its BcUve principle. 

IMPROVEMENT IN 80AP3. 

Several improvements in the manafocture of soaps and cleansing prepara- 
tloiis have been recently patented by Hts. Rowland, of London. They 
depend chiefly apou tbe introdaction of certain chemical compounds into 
ordinary soaps, by which their detersive properties are greatly Increased. 
Tbe soap being disaolved'in warm water, ammonia, or some ammonlacal 
compound, la added to the solution, together with some liquid hydrocarbons, 
or an eqaWalent snlistance, as spirits of turpentine, coal-tar, mtphtba, cam- 
pbene, or some of the simitar compoands derived from the distillation of 
hltumlnom matters. Tlie proportions of the mixtures are determined by 
the nature of the soap, and the use required. On account of the volatility 
of tbe subatanees added, much beat is avoided In mixing. It is well to add 
(ome flour, dextrine, or some gelatinous or muciloRinons enbaliince which is 
soluble In water, as it serves as a vehicle for holding the other substances 
lit suspension or mechanical combination. Perfumes or easeotial oils are 
Introduced to disgoise the odor of the chemical inKredients. 

The following is a more particular description of one of the processes- 
Six ponnds of soap ate dissolved in two pounds of warm water. To 
the same qaantity of water are added about three and a half ounces of 
flour, starch, dextrine, oatmeal, or some other substance; gelatine, glue, or 
other gelatinous or mucilaginous substances may be employed, which will 
give body to the composition, and cause the ingredients to cohere. A paste 
la thna prepared by Ijoiling, and is added while hot to the solution of soup, 
and the wbole is then lieated and stirred till tlio Ingredients are tliorougiily 
Incorporated logethcr. It is now taken off the Sre, and the stirring Is con- 
tinued till the temperature has fallen to about 100°, when abont fourteen 
onnces of spirin of turpeatlno, naphtha, campbono, bonsole, or otber such 
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tnbsUmce, ts added, together with an eqaal quantlt; of a saturated aola- 
tion of carbonate of ammontn. The mi.iture should ngaia lie thoroughly 
atlrred, and tben turned into suitable vesselfl and bcrmetieally sealed. To 
the carbonate of ammonia it may be well 10 add oue-cightli Its weight of the 
Lqoid or caustic ammonia of the Pbarmacopelas. 

MEW MKniOD OF TDLCAKIZISG JNDIA-KCCBEK. 

When flowen of sulphnr and dry hypochlorite of lime (bleaching powder) 
are shaken together, a very stronR odoiofchlorfde of sulphur is immediately 
developed. If tbe mixture be somewhat forcibly rubbed In a mortar, DlBva^ 
tlon of temperature ensuca, tbe sulpbur softens, and tbe mixture becomes 
eolid. wbile tkbnndani vapors are evolved. Wben a much larger amount of 
anlphnr than that of the hypochlorite is used, and friction is avoided when 
the two are blended, a mixture Is obtained, which, being added to the 
caoutchouc paste — either with or without the addition of Inert matters, such 
as chalk, oxide of zinc, etc., serving to give body to the product — effects 
the vulcanization of the latter, either at the ordinary temperature or when 
gently heated. By this means objects of any thickness can be aulformly 

If, Instead of employing an excess of sulphur, an excess of the hypochlorite 
tie Introduced into the mixture, and this be agitated, so much beat will be 
developed that the vessel containing the mixture can no longer bo held In 
the hands; If the flask be closed, the action becomes so violent that the cork 
will he blown out, or tbe flask broken by a violent explosion. — SI, De 
Qaidierg, Compter Jttadiu. 

IMPERISHABLE INK. 

Mr. John Bpiller has communicated to the London Chemiml Neat a paper 
on the employment of carbon as a means of permanent record. The impei^ 
ishabte natnre of carbon, in its various forms oT lamp>black, ivory-black, 
wood-charcoal, and graphite, or black lead, holds ont much greater promise 
of being nseftally employed in the manuflicture of a permanent writing 
materiid; since, ftir this substance, in its elemenlary condition, and at ordi- 
nary temperatures, there exists do solvent nor chemical reagent capable of 
efl"ecting its alteration. 

The suggestion relative to the mode of applying carbon to these purposes, 
which it is intended more particularly now to enunciate, depends on the fact 
of the aeparaition of carbon fiom organic coraponnds, rich in that element, 
■ugar, gum, etc., by the combined operation of heat and of chemical reagents, 
BUch as sulphuijc and phosphoric acids, which exert a deroroposing action ia 
tbe same direction; and by snch means to efl'ect the deposition of the curbon 
within the pores of the paper by a process of development to bo performed 
after the fluid writing ink has been to a certain extent absorbed into its anb- 
■tance, — asystem of formation, by which a considerable amonnt of resistance, 
both to chemical and external Influences, appeara to be secured. An ink of 
the following composition has been made ihesubject of experiment: — 

Cnneentntted eolphurio acid, deeply colored il'lth iadigo, 1 Suld oonce. 



.,Gt)t)gle 



CHEUtCAI, SCIENCE. 221 

Wiilinf traced with a qniQ or gold pen dipped in this ink dries to & ptie 
blue color; but ir non a beated iron be passeJ over lis anrface, or the page 
of maiiuseript be held near afire, tlie wrilinji: will quickl; aEsame a Jet black 
appearance, resulting from the carbonizatioa of the eugar by tbe warm acid, 
and will have bocomc bo firmly engrafted Into the aobstance of tbe paper aa 
to oppose considerable diOlcull; to its removal or erasure by the hnil^. On 
BcroaiiC of the depth to which the written characieis usually pooetrate, the 
sheets of paper selected for use should be of the thickest make, and good 
white cartridge paper, or that known as " cream laid," preferred 10 eueh as 
arc colored blue with ultramarine; for, in the latter case, a bleached halo is 
ftcquently perceptible around the ontline of Che letters, indicating the partial 
destruction of the coloring matter by Ibe lateral acljoD of (he acid. 

The wriiing pioduced in tbia manner seems indelible; it resists tbe action 
of "salts of lemon," and of oxalic, tartaric, and diluted hydro-chloric acids, 
Agents which render ncai^y illegible the traces of ordinary black writing ink; 
neither do alkaline solnllona exert any appreciable action on the carbon ink. 
This material possesses, therefore, many advanta^ooa qoalitieB which would 
recommend its adoption in cases where the question of pennanence ia of 
paramonut imporlance. But it mqsl, on the other hand, be allowed that such 
an ink, in its present form, would but; ineflldenllj fulfil many of the requiie- 
menle netessaiy to bring It into common nse. The peculiar method of 
development rendering the application of heat imperative, and that of a 
temperature somewhat above tbe boiling point of water, together with the 
drcnmstance that it will be found Impossible with a thin sheet of paper to 
write on both sides, musC certainlT be connted among its mora prominent 



Mr. H. C. Sorbycommunicafes to the French Academy an accoimt of some 
experiments be has made hn the above snbject. He put different substances 
and various solntions in glass tubes, sealed them hermetically, and then 
placed them In the boiler of a high-pressure engine, and kept them there, 
exposed to a temperature ranging from one hundred and forty-flve lo one 
hundred and fifty degrees Ontigrade, for some months. Othere he placed in 
an ordinary kitchen boiler, in which the temperature varied from seventy. 
five to one hundred degrees Centigrade. Tbe first facts noticed are the 
decomposition of the glass tubes employed. Crown ghiss resisted the action 
best, — hotter even than Bohemian, — bnt it was sometimes acted on at but 
slightly elevated temperetores. English flint glass was easily decomposed 
by ibc prolonged aclionof water below one hundred degrees. A fragment 
of flint oc Bohemian ghiss, encloiod in a tube of crown ghiss vrith a littla 
water, was more quickly decomposed tban with mnch water. A moderately 
strong BOlHiion Of nitric acid had little or no action on flint glass at one 
hundred and forty^ive or one hundred and fifty degrees, while pure water 
BOon changed it into a white crystallina mass. Wood, exposed to a tempera- 
ture of one hundred and forty-five degrees, without water, nnderwent bnt 
little change, while some with water became qniic black. A brilliant black 
substance separated from the wood, bat the water remained qniie clear, 
Bltbongh it had an acid reaction, due, no donbt, to acetic add, and when the 
19* 
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This process, tbe success of which is aa yei very problematical, is based 
upon the aeparalion of the acid from ^paum by means of two sncreasive 
chemical reactions, namely, the (!en>mpoaitioii of the snlphale of iime bj 
meane of chloride of lead, anil Ihat of the sulphare of lead thna reBalling 
by means of hydrochloric acid. For this pnrpose, in a ristern of greater 
length than depth, formed of sheet-teail, or masonry, or any other material 
not afftcted by acids, are placed eighty-six parts of gjpsnm, or cightj-sii 
parts of calcined plaster, and one hundred and forty parts of chloride of 
lead. To these are added a large quantity of varm water, and the whole 
well mixed and stirred. An immediate reaction takes place, sulphate of lead 
ftirming aa a precipitate, while chloride of calcium goes into re-so!ntion. The 
ilirrins contlnnes nntll the supernatant liquid Is fVee of lead, which Is to be 
Mcenained by the ngoal reasents- The liqaor is then removed by decanfft- 
tion, while the sulphate of lead remains in the cistern. For (he decompo- 
sition of the solphafe of lead, hydrorbloric acid i» added in somewhat lai^r 
proportion than that indicated by the chemical equivalents, ihe temperamra 
of Ihe mixture is twaed, and the reaction is Eniahed. The chloride of lead 
which IbrmsdS precipitated, while (he supernatant liquid is nolhinit bat a 
solution of EDiphuric acid. When cold, this la decanted and concentrated by 
eTiporaWon to the strength rcqnired in commerce. The chloride of lead 
Temaining in the cistern ia washed with cold water, which lemovee the 
greater portion of the adhering sulphuric add, whereupon the same propoi^ 
don of sulphate of lime is added as before, and the whole process is recom- 
menced. In this way the chloride of lead is used over and over again, 
without Bay lose bat that caused unavoidably during the manipulation. 

CHEMICAI, SUMHART. 

An Irnpenioat Paper has been patented In England, which is prepared in 
the following maimer : A solution of aoap is added to the paper-pulp in the 
proportion of two oimces of soGd soap to every gallon of pulp, and when 
thoroughly incorporated, eoongh of a eolation of alum is added to decom- 
pose the soap and form a compound of the Ihtty acid and alumina. This 
alnmina-soap replaces the siilng, and [«ndei« the paper manofactnred from 
it Impervlone to water. 

Exfract of Hopi. — H. Runont asserts that he has obtained, by treating hops 
lyboilingWBter In a close vessel, an extract, which he calls AouWnmne, which 
contains all the active, aromatic, bitter, and astringent princlplcsof the hops; 
and that by means of this extract the manufacture of ale may be greatly 
emellorated. — Ccamot. 

Means of Removitig the Randdiiy of Butter. — Wild recommends that the 
butler should tie kneaded with fVesh milli and then with pure water. He 
■lalea that by this treatment the baiter is rendered as ftBsh and pare in flavor 
as when recently made. He ascribes this result to the fact that butyric acid, 
to which Ihe rancid odor and taste are owing, is readily soluble in friesh niilk, 
and Is thus removed. — Pkarm. Jour. 
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Faper Panhmml. — tir. Tbomas Taylor comnranicwes to the Chemical 
Nem a new process of making: thia mrious snhstanre. Instead of Immers- 
ing Ihe paper in dilnie sniphuric acid, he employs a concentrated Eolniion of 
ctiloride of xjnr. The paper is reduced in Tolnme, bat made tougher, stmn^r, 
and semi-transparent. Tlie highest cifert ia produced by using the solution 
hoi. Pieces of paper thus saturated can be united by <ronin<!;. 

On the Cleanjngof Glasses, *ic. — There <s often a dilBc^allj' in cfeantajt 
glasses or porrelsin capsules to which organic matters have adhered and in 
course of time have become so hard and dry as to resiu all solvents. The 
following process will Ijc found to answer in almost eveiy case : Tlie spots 
to be cleaacd ore moistened with concentrated snlphnrlc add, and powdered 
bichromate of potatU is sprinkled upon the acid; the otgecta are then left; 
itanding for some I'jura (throagh the night) id a moderately warm place. 
AH ori^nic matters are by this means destroyed, with formation of sulphate 
of chromium, which may be removed by water with the residue of the acid. 
— Dingter's Poij/technic Journal. 

Colored Flamet, — Mr. A H Chnrch, writing In the Chemical Nema, states 
that blotting paper prepared like gnn cotton, by ten minutes' Immereion in 
four parts of sulphuric and Are of strong fuming nitric acid, and then 
washed and dried, prodncea bcaatifnl damLs if soaked in chloride of atron- 
tiam, or barium, or copper, or nitrate of potassa. Ptllcta thus prepared 
and thrown alight into the air prodoco a Hash of incense 11t-ht. The barium 
8alt gives a green color, gtrontmm a cruDson, potassa a yellow, and copper 

Nan Malrrial far Pend!>, — Some black lead in powder mixed with Indla- 
rnbber In aulatinn, a small quantity of lampblack and some finely powdered 
charcoal, are incorporated together and subjected to great pressnie. This 
forces out all the moistare and rcdnces the mixture to a hard block, which 
may be subdivided and cut out into suitable lengths for pencils. A patent 
has been taken out for this pencil composition by B. J. Cole, Of Loudon. 

Oxalic Acid abounds in certain of our culinary vegetables; and it may 
undoubtedly t)o employed'lo a certain extent with Impunity. Still, it is not 
ft desirable Ingredient in human sustenance; and I am in Ihe habit, when 
the opportunity ofTera. of telling houaekccpers to throw away the Hnit water 
which exudes in cooking rhubarb, now so generally used; ttmt is lo aay, if 
rhubarb intended for tuna or plea bo first heated in an oven, alter being 
peeled and otherwise made ready for cooking, before the sugar la added. It 
will be found to cliachBrgo a large quantity of a watery, and, at the same 
time, veiy acid juice. When this water, containing mixed adds, Is r^ected, 
the rhultarb forms a very much more agreeable, as well as much mora 
wholesome dish. — Dr, McGirniaelc. inihe Loadon Medical Times. 

QSnaMhic Acid.— It wilt bo remembered that Liebc;i; and Pelonze many 
years ago announced the discovery of an ethereal essence which gave Ihe 
rich flavor to wine, and which they styled lenanthic eiher. Their researches 
were followed up by other I uvcsti gators, and eenanlhle acid tooh Its place In 
chemistry. Mr. A. Fischer now announces that this acid does not exist, and 
thnt what hag received the name is merely a composition of capryllc and 
capric acid. 

Quinic Add in the Hei* of the Whord^iemi. — Measra. Zwenger and Siabert 
(Annalm der Chinde u. PharmaHe, July, 18C0| hove found that several plants 
belonging to the family of Ericlneae, among them the Vaccinium MyrtiUuB, 
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whortlebenr, contain aoooslderable proportion or quluic acid, identical wEtb 
that obtained from Pernvian bark. 

On the Pretmiation of Yeast. — tl. Changj, a Frcncli chemist, Btates that 
yeaM, vhi'thcr solid or llqniri, if mixed with a certain quuDtlty of animal 
or rei;eta1)le charcoal, and alterwards dried, eltbor by a current of air or hy 
a rotating apparatus, produces a powder which preeervea for an nniimilcd 
period its fermenting propcnies. 

Oxidation of Organic JKoUo-.— Mr. G. T. Glover, writing in Ibe Chemcal 
Nobs, recommends oxidizing or^nio matter in analyeie for the detection of 
mineral poisons, by conveytni; through the inaKs to ba exaniined tbe gaa 
evolved when chlorate of potash is treated with dilute mnrialic acid. Ho 
represents this process as avoiding the Inconvenietica of mixlog the cbloialo 
of potash with the substance Itself. 

New Dye. — An Austrian is said to have discovered a cacmioe dye In tbe 
Chinese sorgho. The plant is allowed to ferment, and then treated with 
caustic soda or potash, which dissolves the coloring matter. It is then pre- 
cipitated by sulphuric acid. 

Curious Action of SUtKr. ■— Professor Boetlger states that If dry o:iide of 
silver Is moistened with essence of cloves, the mixtura takes fire and the 
metal is reduced. 

Sugseitiovi for iieinotn'ng Ink Spots. — If the ink is the common natgSiIl and 
Iron ink, a solntion of oxalic acid will remove the spot at once. Those from 
ink which contains indigo, if on paper, aie lirst bleached with chlorine water 
and then removed by hydrochloric acid; if on linen, first with a solution of 
hydrocblorile of lime or Labarraqne's solution, and then with acid. Dine 
ink is removed by treating the spot first with some alkali, and waahiog it 
afterwards wilh some acid. 

Beminaltii Maynetia for the BemoKd qf Grease ^>ots, — Lnmps of carbon- , 
ate of magnesia (calcined magnesia will answer tbe same purpose) are 
aa'.uratod witli benzole, and spread over the grease spot a sixth of an inch 
thick. When dry, the magnesia Is simply dusted off, bnt tbe operation is 
repeated if necessary. This idethod of applying benzole in comhinatioii 
with the capillary action of the magnesia is said to be superior Co any other 
for the removal of frssh and old spots ftom all kinds of wood, ivory, paper, 
parchment, silk, and cotton : for woollen it is not adapted, on account of the 
magnesia becoming fixed in the grain. 

CoalOil as a Pratroative for Sodium and Pofasaiuin. — Coal^il is abetter 
article for preserving sodium and potassium than naphtha. In coal^oil, 
sodium keeps its liisti« for months or years, while in the purest naphtha It 
loses it in a fbw days. — Correspondeiice Jounud Franklin ImtittUf. 

Action of Stttphuretlgd Hydrogen on Sili:tT. — It has been shown by MM. 
Davanno and Girard that perfectly dry sulphuretted hydrogen does not act 
upon silver. Silver leaves may be suspended in a perfectly dry atmosphere 
of this gas without tinder?oing change. 

AdoJiiantins Boron. —This name Is applied by Deville to a new combination 
of alnminum and boric odd, recently prepared by him, which possesses most 
remarkable propenlee. It Is harder than tbe diamond, will cm and drill 
ml>ies, and even the diamond itself, with more fB.cility than the diamond 
powder. 

Gas-Lime as a Depilatorj/. — As is well known, the Turkish rutma owea 
Its action on the hair to the persalphlde of lime It contains, the arsenic pro- 
sent being only the bearer of tbe sulphur. A writer in the Poii/iechniach* 
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Centnd-Baik gires tbc followinp: as tbe rationale of the procees now bi ose 
liy tannera with gas-lline. The depilatory aition depends exclnsively upon 
the persaiphide of lime, and la hei);htened by the preseneo of cyanide of rnl- 
rium. Pieoea of hairy ekin brought Into a mixture of these two <^ompounll3 
were at once deprived of the hair, the destrurtlon commendn;; on the enila 
and stopping at the root ntthoiil actinji; In the least on the skin. It appears 
tliat one atom of sulphur combines with the substance of tbe hair, destroy- 
ing It, and ac the same time leaving an inaolnble Butphate of lime which la 
precipitated together with tbe decomposed bnir. — Drugyiils' Circujnr. 

. Cklorinid Water in Diaeclion Woaad).~ M. Garrison stales that repealeil 
experience bae convinced him of the efficacy of tbe treatment lent; sinro 
recommended by M. Nonant, of placing the hand suffering iVom disseclion 
wonnds in chlorinated water. The application will always be foand effica- 
cious, providing purulent Infection have not already set in, when it will be 
nseless.— Gan. da Hip., 18-59, No. 30. 

Sulphw as a Dentijriee,— Dr. C. W. Wright states, in an article on the nbdve 
subject, inthelx)uiBiaOeMerfieoZGowt(«, that the common flowers of sulphur 
of the drug-store possesses advantages over all other substances on account 
of its antiseptic properties. Its exerting no injurious action on the teelh, 
either chemical or mechanical, and its ready preparation and cheapness. Tbe 
aublimed sulphur must bo freed fVom any acid which it may contain by agi- 
tating It in water in which a small quantity of carbonate of soda has been 
dissolved, and then freed from the soda by repeated washing in cold water. 

TUB nULOSOrHT OF STINKS. 

There is a fallacy in tbe almost universal opinion that, because a, stink is 
impleasant, It mast necessarily be injurious to health. Yet a very small sur- 
vey of familiar facts would disclose that our likings and disllkings in tbe mat- 
ter of smell or taste are by no means accurate criteria of what is wholesome 
and what is noxious. Unfortunately, we like many things that are notori- 
ously injuriou.1 ; and many things that are unpleasant arc nolorionsly bene- 
ficial. Not only are these familiar truths, but a little inqairy discloses a mass 
of evidence which proves (bat even the odors of a loo composite river or an 
lll-dralned district, unpleasant as they may be, are very for fVom carrying 
pestilence and phigue with them wherever they go. We are not going to 
assert that the question of drainage is not very Important. We have no 
desire to propound the paradox that stinks are wholesome because disagree- 
able; but we call attention to the fallacy of assuming that because they are 
disagreeable they must neceasaiily be injurious. 

la it a demonstrated fact that the exhalations from afoul river cause chol- 
era and fever? So for from its being demonstrated, the evidence at present 
seems decisively opposed to such a conclusion. Is it demonstrated that the 
eihalations from the sewers cause cholera and fever? 

The public, generally, has no doubt upon the aaliject, but an English phy- 
sician of some note. Dr. Parkin, has recently, in a published work, assumed 
tbe position that the evidence we possess in regard to these motlera Is alto- 
gether at^ainst the theory that cholom, Ibver, and other diseases aro owing 
to the decomposition of organic matter and the use of impure water. Uia 
evidence la founded on expeHcnco of very vnrious climates and latitudes, — 
the intertropical regions of the East and West, the burning snuils of Arabia 
anil the snow-covered steppes of Kussia, as well as the more temperate regions 
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of rnrojio find America,— eridence which, if not conclusive, Is at least ex- 
ceedingly iiitcresliiig, 

Tlius, tlie liijarioasnesa of Impcrfbcl drainaRO ia said to arise from the nox-, 
loiis Inflnciico of al[ organic ranttera — animal and vesetablo — when in a 
gtute of decomposition. Tiiat putrid flesh and ve^^tHhles arc Kencrally 
unpleasant, both to t»s(e and smeii, ia a fact; tint are they as injurious ns 
they are anplea»nnt7 Some pntre«ccnt matters are injurious wh»n eaten, 
nllliough many can be, and arc, eaten -with impunity; and all of tliera are 
injurious if tliey enter the hiooiL The surpri^ilni; t^ct ttiat tlic Indians kill 
thoii fcame with poisoned arrovs, yet suffer no harm from eating the flesh 
thus poisoned, la ihtolli<;<ble to the physioloRiel, who sees that the poison of 
the arrow enters the blood of the animal ; but the poison of the poisoned 
flesh, which ia eaten, docs not enter tho blood. It ia on the aame principle 
that we can explain why an anatomist may spend day after day over putrid 
bodies (in an atmosphere the stench Of which makes a stranser sick), yet 
suffer no harm beyond wluiC would result from sedentary confinement in any 
other room; nevertheless, let this anatomist scralch himself with the scalpel 
which he has Just nsed, and this little wound may be his death. He eonid 
hreaihc the air laden with the prodncls of decomposition, and, if oxygen 
were sufficiently ahundont for respiration, no hann wonid ensue; but ho 
conld not admit decomposing: matter into his blood withont serious ir^nry. 

In (he above paragraph we have briefly stated what sccma to ue the physi- 
o10!:ical principle involved In this question. Pntrid substances are poison- 
ous only IQ the blood; but the gaseous products of putrescence are not 
poisonous. A stink is unpleasant, bnt it is not poisonous. We assume, of 
course, that the fcaseous products are not too abnndjint to prevent respira- 
tion, otherwise tho effects of imperfect respiration will ensue; but these an 

Wilh (his preliminary explanation, let ns now look at Dr. Parkin's evidences. 
Hsjendle arranged a cask In such away that the bottom could hold putrid 
substances, whilst animals were placed on a grating with a donbio bottom, 
e:cposed to the emanations which constantly escaped. Rabbits, guinen-pi^, 
and pl^ceons were led thus for a month, but did not experience any ill result. 
Do^E, on the contrary, bejran to lose Hesh on tho fourth day, and, althoush 
they preserved their gayety and appetite, died at the end of ten or liflccn 
dwys. But the dogs stiowod none of the symptoms of poison; — they showed 
none of the symptoms oliserved In dogs Into whose veins putrid matters had 
bgen Injected. Tiieh* death wns obviously caused by imperfect respiration. 
Rabbits and guinea-pigs require loss oxygen in n given atmosphere than 
dogs, by reason of their smaller size. But that exhalations ftom decaying 
matters are not Injnrious when respiration Is unimpeded, seems evident tto\a 
the experience of leather-dressers, knackers, batchers, and otiiers. Mr. New- 
man informs ns that the leathei^dressers in Bristol are not only healthy, but 
- more so tiian t)ie rest of the neighboring poor, although, during the last part 
of the process, the stench is almost tntoterable. In the tan-yards' at Bcr- 
mondacy there are about seven hundred workmen, all remarkably healthy. 
Again, Dr. Chlsholmc snya-lhat, in a manufactory near Bitlon, (br tho pro- 
duction of muriatcof ammonia and Eulpbate of soda, and where the distilla- 
tion of the medullary oil jii-oduces the most nauseating fteior, no fever Is 
known to arise, although tho neighborhood Is thickly populated. The same 
exeniption has been remarked at a manufactory near Bristol for (he convcp- 
slon of dead animals Into a substance resembling spermaceti, and where the 
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Mine pntrld exbalallons are (ciren out. Further, Blaneliler-lioiuBs, vblch, 
accordinfi to theor?, ought to be centrea of pestilence and tbver, have been 
Binglilarly exempt from them, as wax notic^ during tbe plague and daring; 
the cholera. Dr. Tweedie saya; "Thonjjh every description of mechanic 
was at some period or other admitted last year into the Fever Hospital, I do 
not recollect a single Instance of a batcher being sent to the establishment." 

The perfume of the gmveynrd is far from agreeable, and graveyards hava 
Tor some years been rei^rded as centres of pestilence and fever. Wlien pes- 
tilence and fever are raging in a dislrict, it is not difficult, of course, to And 
that a g;raveyard is somewhere close at hand; but this Is extremely im perfect 
evidence of any necoasarj connection between tbe two; and it becomes siill 
more suspicious when wo find that at Bridgetown, Barbadoes, eight thou- 
sand bodies were bqried In six weelis in a space of two acics, yet ncillier 
fever nor any other disease attacked tbe inhabitants afterwards. The same 
remark applies to nearly all the iarj^ towns in tbe West Indies, In conse- 
quence of the practice of burying cholera victims in one spot. In the burial- 
grounds near Seville, ten thousand bodies tiad been recently interred, 
when, ia 180Q, the Ftench government sent a commission lo Inquire into the 
cause of yellow tbver; and although a frUd odor whs exlialcd from the de- 
composing bodies, no ill result followed to the llionaanda of the inhabitants 
who went daily to visit the graves of their relatives and friends. And what 
shall we siiy to the Cemetery of tlie Innocents at Paris ? In the course of 
thirty year?, ninety thousand bodies had been buried there Ity one grave- 
digger, and it was calculated that more than six hundred thousand bodies 
hail been bnried tbere during the six previous centnrles. In a space not 
exceeding two acres, it had been the custom to bury the bodies of the 
poor In common pits, and Ihcy were placed SO close to each other as to 
be only separated by planks of six lines each. These piti were twenty 
feet wide and twenty deep, and each contained ten to fitleen hundied bodies. 
It Is dlAlcall to understand how Faris escaped from continuous attacks of 
cholera, and how tbe grave-dl^er managed to breathe this atmosphere 
daring thirty years, if grave-yard exhalations are the fatal poisoas they are 
declared to be. 

The authority of Dnchiltelet is Involicd in a very striking case. At Mont- 
faucun, in Psria, there ia one of tbe most extensive knacker-yards in the 
world. Thousands of horses, dogs, and cats are slaaglitered there,— the 
flesh and offal, aller tlie aniniiiis arc skinned, being allowed to remain and 
putrefy for the purpose of manure. " Every one," says Duchateict, " can 
examine tbe fetid odor produced by heaps of flesh led to putrefy for months 
In the open air, and in tbe heat of the sun; to which must be added the 
gases given out IVom mountains of skeletons not properly cleansed from the 
son pans, and the emanations arising fhiin a soil saturated fi'om year to 
year with blood and animal liquids. But, if yon interrogate the numerous 
workmen who belong to the establishment, they will answer that they are 
never ill, and that the efBuvla which they Inhale, far from injuring them, 
contributes to keep them in good health. If you examine them you will see 
they have all the appearance of the most perfect health. The robnst tiealth 
of tbo wife and Ave children of Frland were remarkable, tor they had alt tbe 
year worked and slept In a place which was actually unapproachable to the 
members of the commission, on account of the stench." He also notices 
tbo longevity of those knnckera. " Many of them are sixty or seventy years 
old, qnite robnst and active. Inquiries showed that their parents died al an 
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advanced ttgoi "f Ihe taat three knackers that died, one waa Bist?, anotber 
Bcvcnty, nnd a ttifrd cl^lity-four." 

Surh nru somo of the fneis adc1u<?ed b; Dr. Parkin in Eapport of bis Tlews, 
and sanitary rcfortn will not be aided by eluding or snppresslDg them.— 
Abridyed front i/i< London Jtevieur. 

KESE ARCHES ON FEnMEKTATION. 

M. pBSlenr, of Lille, has recently been awarded a prize by the French 
Academy for his researthca on fennontation, which throw mach Ught on 
this litllo-uDderstood department of chemistry. 

He shows that tha. {term in which fbrmentallon originates 1h a. Hving snh- 
Btance. — organic, not inorganic, assume suppose; and leads (o the cond us ion 
that there Is a remarkable analogy between fermentation and pLjsiological 
action. In fermentation with yeast, for example, there ia a pcrpetaal 
renewal of the yeast, and, at the same time, certain cnriona relations appear 
between vital phenomena and mlnernl subslances. Introduce yeast globulus 
Into a mixture composed of catidled su^ar, ammonlncal salt, and a phos- 
phalc, and Ibe ammonia will disappear by transformation into the complex 
albuminous matter of the yeast, while the phosphate (rives Itself up to form 
new globulea. One of the elements of jTiasl Is carbon, and this, In the 
present example, is derived ftom the su^ar. M. Pasteur further exploins 
and Illustrates the process of lartic fermentation, which most chemlHts have 
considered as organic matter in course of alteration; but the lactic yeast ia 
now shown to be really an organized substance, corapoaed of globules, which 
arc smaller than those of the yeast of beer. In the fermentation of tartaric 
acid, a further discovery was made of a surprising nature: among substances 
known to opticians are right-handed and left-handed tartrate of ammonia, 
■0 named from Iho direction in which their solutions rotate raja of light 
They have no effect on polarized light; but, in the experiments hero referred ' 
to, fermentation took place in the right-hnndcd only, while the left-bonded, 
similarly prepared, did not'fbrment, but underwent a change in which it was 
found to act with energy on polarized light. 

The analysis of yeast given by M. Pasteur, on the authority of M. Payen, 
Is aa follows: One hundred pints contain 62.73 of nilrogenized matter, 29.37 
of cellulose envelopes, S.IO fatty matter, and 5.10 mineral matters. From 
this it is evident that the yeast plant can only grow where it can obtain & 
due supply of nitrogenous and mineral matter. '\Vhen, by Ihe presence of a 
colt of ammonia and phosphates, these conditions were abundantly supplied, 
SI. Pasteur found the development of the yeast plant rapid and the fermen- 
tation exceedingly active; but when the growth of the plant conld only lake 
place through the assimilation of albuminous substances that were already 
appropriated, as in grapes, beet-roots, etc., the some processes went on, bnt 
with dlmlnlsbed velocity. 

In most chemical works it Is stated that alcoholic fermentation lakes place 
under two circumstances, In which yeast Is added to pure solution of sugar, 
or to a solution containing albuminoid substances. In tbe first the yeast is 
«aid to act, but not to reproduce Itself, as in the manufacture of beer; and 
Llebig observes, that If Ihe foi'mcntallon was a consequence of iho develop- 
ment and multiplicotion of tbe globules, they would not excite fermentation 
in pure solution of sugar, which does not offer the esECntlal conditions of 
Iheic vital activity. To this U. Pastenr replies, that bis observationa and 
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experiments Euj^st different views, and aRbrd n certainty that fn the cases 
gpeciHed the phenomena are eseenlially ilie name, and Ibuc in both tlie yeast 
globules nmlliply; but that, fn the tiiKt case, when the fermentation Is ron- 
cludeJ, all the ^lohules, young and old, are deprived of their solable 
niti'o^nized inatler, and that what they poeseeeed of nitroj^enoug ailment 
haa biicome msolubla and fixed In the fresh iflobulcs that have been formed. 
TcBst ID this state has no action upon pure sugar. In the case of fermenta- 
tion in the presence of albuminoid matuirs, many globules become ex ha us ted, 
bat most of the new ones leave the liquid filled with nitrogenous and mineral 
matter, and able to live upon them in a fresh solution c^ sugar. 

M, Pastonralso notes the fbot, that succinic acid and glyrerine are products 
of fermentation ; and the formation of the former substance appears to exei^ 
cise an important inflnenee on the fhivor of alcoholic drinks, aiihouKh the 
quantity Is nmall. .Good Bordeaux contains 7.413 grains ot glycerine In a 
litre, and 1,48 grains of succinic acid. M. Pasteur remarks, "The flavor of 
this acid is peculiar, and when it Is mixed with wnter, alcohol, and glycerine, 
in the proportions obtained by fermentation, one Is surprised to observe the 
extent to which the mixture resembles wine." 

The conclusion of M. Pastenr's paper expresses a conviction that a Jnst 
consideration of the facts he adduces will show that alcoholic Ifermentallon 
la an act correlative with (he life and the organization of the yeast globules, 
and not with their death or putrefaction. 

Professor Van den Brcefc, of Utrecht, also publishes th*e following conclu- 
sions he has arrived ot, respecting processes of fermcntaiion and potre- 
llictlon: — 

1. Fresh juice of the grape, which has never been in contact with the 
atmosphere, and has been kept absolutely free from It, Buffers no change ta 
a temperature of 86° to 98^ C. (80' to 83" F. ) after months or even years. 

S. The fermentation of grnpc-julce depends upon the vegetation of the 
yeast cellules, and is, therefore, absolutely dependent upon their development 
and growth. 

3. It bos, as yet, not been conclusively demonstrated whether any yeast 
p^obules or their germ are present in the juice of ripe and perfect grapes. 

4. The Impulse necessary for the development of the cellules and for the 
commencement of fbrmentation is not given by the oxygen, bat by one or 
more aj^nts contained in the air, which may be destroyed by heat, or 
retained by filtering it through cotton. These agents may be wanting In a 
limited volnme of atmospheric air, a case not at all rare. In this point 
ftermentalion Is allied to other species of vegetation, such as mould, the 
flmnation of which Is dependent upon the very same conditions. 

5. Fermentation in fresh grape-jnica is induced by the Inlrodnctlon of 
jreastonly and alone, which must not be too old; no atmospheric a^ienls are 
Inquired, and iho yeast itself need never to have been in contact with (ha 
atmosphere. 

6. Fresh grape-Jufce, after being exposed for some minutes to (he tem- 
perature of boiling water, frequently ceases to ferment in contact with 
atmospheric afr. 

7. OKygen, althoogh ft does not Induce fermentation, acts decompoalngly 
upon the fresh as well as the boiled juice, by being absorlKd and fonning 
carbonic acid ; the fresh jufce, and the parenchyma of the grapes suspended 
In it, assume under Its infiuence, in a short time, a biowu tint] which turns 
grodnally darker. 
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6. Ozone has no action upon either spfritnoai or lactic fertncatatlon, or 
npon ttie formation of mould. 

9. Tbe irbite and yolk of egg, arterial blood, gall and urine of doge, or 
beef, in their fresh elate, suffer no change after denlb, being moist and at 
A temperature Of from 80'' to 90° F., If never brought Into contact irith 
atmospheric air. 

10. In contact w!tb pure osygen, or nith atmospheric air that has been 
filtered through cotton, neither of tbe above snbstanccg Is brougbt to putre- 
fhction. Still, (be oifgen eneits a certain action, inasmuch as they all 
chitnge their appearance, and the white and jolk of egg, at well aa the gall, 
assume an add reaction. The be^nnirig of putrefaction, therefore, depends 
npon some one or mqre agent which la commoal; coolaiued In atmospheric 
air, and which is removed from it by cotton. 

11. Animal mat(«r which is alreiuly in a stale of putrefaction, or such 
which bas been exposed to tbe atmosphere for only twenty-four hours, and, 
conaequenlly, sbowa no outward signs of decomposition, induces putrefac- 
tion in all the above-named substances wllhont the aid of the atmosphere. 

12. Tbe microscopic examination of tbe above-named animal substances 
baa shown that there exlsia no relation between their putrefaction and 
between the development and growth of vibrios and other microscopic 
organisms. 

13. In view of all this, we must look to Lieblg's chemical theory for a 
solution of tbe process of putrefaction, with the reservation, however, that 
the chemical iferment which inilucea the pulrefaotion acquiras this property, 
not by contact with oxygen merely, hut with that ingredient of the atmos- 
phere which is retained by cotton. Without this, that theory would not bo 
applicable for the fermentation of grape-jnlce. 



The dry distillation of organic matters, whether vegetable or animal, from 
the great variety of products to which it gives rise, conalitntes one of Ibe 
most interesting operations of chemistry. The reactions to which these 
prodncls owe their origin are very complex, and some of them have l>eeu 
but iittle studied, aa indeed is the case with many of the substances fbrmed. 
If the body submitted to dry distillation could he miuntained during the 
operationnnder uniform conditions Of desiccation, temperature, and pressure, 
the reactions and the products would be much more simple. If, for example, 
wood be heated very slowly in a close vessel, first to one hundred degrees 
CenilHTade, then to two hundred degi^es, three hundred degrees, and so on, 
there is at first disengaged ahnosi pure water, then imping, strong acetic 
acid, end aHerwards a mixtnre of acetone and acetate of methylene ; the 
maximum of cbari-oal is letl aa residue, and the least amount of tar and gaa 
is prodnced, the Utter consisting only of carbonic add end caibnraited 
hydrojen. 

In practice, however, when wood is distilled in cylinders of iron healed 
ftum the outside, the heat only penetrates to the interior gradnally. The 
outside layetB are therefore the first decomposed; they at first lose water, 
then ftimish pyroligneous acid and wood-spirit, at the same time giving off 
carbonic acid and a little carburetlcd hydrogen. The inner layers in turn are 
aimiUrly decomposed; but the prodncta as they are given off are brooght 
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place bucI new prodarta are formed. Thns, the vapor of n 
with red-bot charcoal U decomposed, and fontis c&rbonic Bcid and liydro>;c[i; 
a part of the carbonic . aclil is again decomposed lij the red-hot carbon to 
furm Bome carbonic oxide; a part of tbe nascent hydrojien combjncB with 
carbon to form various hydro-carbons; one part of the acetic acid is decom- 
piwed by the high temperature to form acetone and carbonic acid; another 
part reacts on the wood-spirit and (brnu metbyllc acetate; a fraction of the 
woml-splnt and acetone are also decomposed, prodocing larrj mattera, 
pyroxauthine, oxjphenic acid, damasine, etc. To theae mnst be siltled the 
iDQuence of certain nitrogenized bodice, and we can nnderstand how all these 
compounds, successively formed under the most favorable circnmsiauces for 
acting on one another, since they are in the nascent state, and exposed to a 
hJi;b lemperalnre, may gire rise to the formation of a great rariety of very 
different compounds, which will be set free either in the stale of a permanent 
gas or a condeasable vapor, and leave flxed carbon as a residue. The same 
talces place whether wood, coiU, bitominoas schists, boghead coal, asphalte, 
peat, resin, oils, or animal matters be distilled; but It is evident that the 
original rampoaition of the material sahmltted to dry distillation must pow- 
erfblly infloonce the nararc and composition of the products. In those which, 
lilte wood, are rich In oxygen and poor In nitrogen, the pyrogenous products 
contain mncb acetic acid and' but little ammonia, and consequently have an 
ai'id reaction; on the conttsry, the matters containing much nitrogen and 
but little oxygen, like roal and animal matters, give rise to the fbrmation of 
much ammonia, and the products have an alballne reaction. 

The following table exhibits the great variety of products which are 
Obtainable IKim the ordinajy coal-tar of gas-works, by dlstilladon and lecti- 
flcation : — 

TaHe qfthe Pndadt obtained b^ the DiaiSalion and Brctificatim of Onul-Tbr. 



B-aiiPntaOt. 


Llq«ldP™ii.cu. 


"""■ '"■ 


A-Sil. 


Scabti. 


Bus. 






Kwollo. 


Wit.r. 






Nxpthiitne. 




VMiKuet of Ur, 


a=- 






PliBnic, or 


LiKhtollofWr 


hjdrogfii. 


or AnibnuM- 




Heavy oil of Ur 




Ine. 




Hcniole. 


asr 




Pnrsfflne. 


Batyrio. 


roluole. 


Various hydro- 






Cumol.. 


Tolntdine. 




p?™!"' 




ryiDOle 


LBlMine. 


Carbonic OK id*. 






IS? • 


CulDldine. 
Pjrrhol. 


Sulpiride of car- 








I<»IiDl». 


Carboiiifl sold. 






She 

Hepijlene 




Bydroaglphurla 
















Hydrocyanic 



ON THE VALDE OF COAL-TAE AND ITS rKODUCTS. 

It is interesting, since coal-tar has acquired so Important a position in the 
trts, to trace how its variooa products successively rise in value. The prices 
In Paris m^ given by M. Paiisel in a recent paper as follows ; — 
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1. per lb. Ordiuirr 11111108, U^ a M,9a per lb. 



LlgUt coal-oil, . . ejal 
Beniule, . . . 101 ■ 
Crude nilro-bensale, 67 & 
B«ctili«l nilro-beazole, 82 h 



ON TBE EHFLOTUENT OF COAL-TAB. AS A DISINFECTANT. 

The me of a mixture of coal-tar and plastei-of-paria for pnrpoaes of dia[n- 
fection and fur dces:>in|j wouada, ba proposed by Come and Uemeaux,' liaa 
TBcenlly been reporied upon in the French Academy by scoininilte* — Cbcv- 
reul, J. Cloquel, and Vclpeau — to wliieh the BuLyect was referred iu July, 
182). 

In numerous experiments, made at Ihe Hospital de la Charil/, tbe mixed 
coai-iar and plaster of Come waa employed, both iu the etate of powder and 
as a, poultice made by mixing it with oil. 'When applied as a thick layer, 
three or four times a day, upon putrid, icangrenooa, and sanious wounds, the 
powder destroyed their odor, wicboat giving rise to any special p^n. Upon 
indolent sorea, however, or upon recent bums, the contact of the powder 
produced coqaiderable smarting upon some patienia, ihouifh well borne by 
others. Wounds of the first class were ollen found to be cleaned as well as 
disinfected; while those of the second class generally acquired a dirty, pale- 
gray tint, Ihcir cicatriiacion beiny; hindered-. 

The ponllices were found to be more advantageous than the powder in the 
treatment of cavernous wounds, purulent or l^lid, and sinuous foci, open 
suppurating abscesses, anihracoidai suppurations, etc. 

Applied diracily to the sore, the poultices destroyed the putrid oilors, 
allayed the inflammation without augmenting the pain, leaving beneath them 
a healthier pus, and the surraces in better condition. In a word, the mixed 
coal-lar and plasier, when properly applied, disinf^ts wounds and putrid 
suppurations. As tor the absorticnt and detergent qualities which its inventors 
also claim for it, these are less clearly evident. 

The powder absorbs better than the poultices; the latter, it is true, taka 
up a portion of the morbid exudations, hut unless the dressing is ceref\illj 
renewed Ave or six times a day, pus will nevertheless collect beneath ic. 
From this it follows, that after having been somewhat cleaned the ivoond 
ceases at Ihe end of a l^w days ta clean itself, or to heal more rapidly than it 
would with the usual topical applications. 

It is in the dissecting-room, upon organic matter in a state of putrefaction, 
that the mixed coal-tar and plaster is al^poweribl. The most infectious 
masses, when imbucl with the powder, or simply rolled about in it, lose at 
once their disagreeable odor. According: to Vclpeau, his autopsy room waa 
as approachable towards <)ie close of last snmmer as it had (bmierty been 
repnloive. It was freed fM n flics and other insects, as well as from pnirid 

Although it would have been out of the province of the committee to 
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experiment apon tbe >pp1ic&tion or tbis mixtnre tn disinf^in,!;; flltb apon 
the gKM scale, they have, nevenbeless, piovcil that it can be advancageooslj 
aged in hoapltSils for deodorizia^ urine or fCcat matfeis. 

The following inconTeQianoea to which the use Of the mixture In Bnrger7 
would give rise, are eanmeraleil : — 

[I not only boHs the clothes of the patient, bat haniens them, ani) canaea 
Qiem to weigh more heavily apon or about the wonnil; it imparts to the 
bandages with which the ponlticeg are covered a very tenai:iou9 msty or 
yellow color; It must be fluently renewed j and although it deslroys putrid 
BDiells, it retains a bituminous odor by no means agreeable to many persons. 

These inconTeniences are of comparatively e%ht importance, it ia true, 
and taay possibly admit of being remedied. 

Of the other disinfectania anbmitled to the committee, several were only 
modlflrstions of that of Come and Demeanx. Vegetable tar, as shown by 
Renault, may be sabstltntcd for coal-tar. With regard to the assertions of 
some practitioners, that common earth, talc, flour, or other v^etable and 
mineral powders,— even pondrette, — when mixed with coal-tar fbmiah a 
more convenient and less cosily disinfectant than that prepared with plaster, 
the eiperiineoti of the commliiea have proved, that while coal-tar, mixed 
with common earth, well dried, or with sand, is equally, or perhaps much 
more, efflcacions R>r dislnferliof; ffecal matter as when mixed with plaster; 
that while comparative experiments made fK>m this point of view n|>ou sul- 
phate of lime, clay, charcoal, linseed-menl, and earih have resulted la fhvor 
of the latter, the same is by no rae*os true in sur^jTiry. When applied lo 
wounds or Infbclious suppurations these different mixtures were only par- 
tially snccessfU, having proved to be less efflcacions than the mixed plaster 
and coal-iar. 

Although the modifications of Come and Dcmeanx's procvss have not 
been panlcularty felicitous thus 1^, they have nevertheless served to coutlrm 
the tbct that in tealiiy it is the roal-tar which acts the principal part as disin- 
fectant in these various mixtm-es.' 

I The iaefllokncy of BnlphBte of lime aa ■ (teaenl tUtiofscllng; igent, when mti 
by ItHli; may be nadily demuuUnted by tbe folJowiPK ex[wiiDwnt, whicb l> of 
lulereet Id view of the fUt that a belief In the Dtility of gypmrn as a deodorizer 
appeals to be widely ipreiid amoDg recent wrlten. For that matter, we are told 
by Ptu\tl{Ciimpiti Struiiti, xUt., 1B9) that during the last tnvnty-Bve j-einmar* 
than an/anlboiiofpnicewiegof diBinfection Lira aoaouDGed, each u lie belleied 
A>r tbe int tline, Ibe tue of pluter u a meaoa of diginfeetluii. 

IntroduoHl lato a gmaU phlil, the mlzlure placed In a warm room and tliaroughly 
shaken eevenl limei a day until the utine bs* become putrid, II will be observed 
Ibat an exeeediugly disattreeable odor will ba developed, dlSerinf from ordinary 
stale Brine, Inumuch aj it ia Doalloyed wilb Ibe odor of ammonia. For Ibe com- 
plela (nocm of tbie experiment, It li ImportiiDt Ibat ■ large excesi of eulphala of 
lima ibonld be pre»eiil, and Ibst the mixture ihould be fiequentl; igllaled, else 

II llaie really deatroya a deodorlzliig, oral leseta maeliing 

tlw peoullsr utTcaBiveness of which le remarkable. ' Sulpliatc of iron being gubstl- 

ttae odor obHiued wa> a trifle leia InauO^rablc Iban that of the ssperlmeutt with 
(Bipbala of lime. It ahoald be tiers meatloned that (he odors in qaeatlou were la 
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Among; the nnmeioiu other BDbstaneea proposed as disinlMants, or for 
draasing wounds, the following liBTe not afforded satiafiKtory results ; — 

Chlorataiff Pala^, mixed with clay or kaolin (for csample, ten parts of 
cblorate to Diuet; parts of while clay or line sand), whlcti was proposed as 
an absolute ilisiofeclant, ndther disinfected nor absorbed Ihe pus of fetid 
wounds. The mixture would be in any case much more costly than coal-tar 
and plaster, and certainty less efficacious. 

Whites of Eyga, mixed with chalk and applied to wonnds previously oiled, 
succeeded no better tlian simple cerate. 

Poicdered Sagar, when employed in layers npon nlcers, ftjniis cnists, 
beireath which the sappurations accumulate, and hinder the prueess of healuig. 

The members of another group of disinfectaata are worthy, in various 
degrees, of consideration. 

Amotig these, charcoal appears in the ftont rank. Surgeons have long 
regarded it as one of the beat aniiseptlci known. Confined Iwtweeii pieces 
of linen, according to the process of Malapert and IHchot, it is more readily 
Implied than when used as powder direi^tly upon wounds; but Ihe mixture of 
coal-tar and plaster, which disinfects stiQ tietler, and is more cleanly, is sos- 
eeptible of a simpler and a more )|;enGral application. 

Oilce of Boghead Coal, in powder, as proposed by Horide,'^ like carbon, 
when employed, comparatively with coal-iar und plaster, alternately upon the 
same patients, proved to be less efaeaclous, less convenient, and more dis- 
agreeable than Ihe latter. 

Mixed Plaster anil Cbarcocd, proposed by Herpin of Metz, irritates the 
wonnds, disinfects badly, and soils everything it toocbes. 

The following substances have long a^o acquired a place, each in its own 
way, in the dasa of disinfectants. 

TmctuTe cf Iodine has been employed as an anliaoptlc by hospital surgeons 
since 1S£). By modifying the surt^es to which it is applied, it usually 
Improves the appearance of the pus, lessens its acridity, and is, to a certain 
extent, antagouistic to putrid infections. It disinfects, however, only incom- 
pletely, causes severe pain when applied to open wounds, and would be 

no Inntanee contsnilnateiil with sulphuretted bydrog«n~u wu ascertained by 

I In view nf Iliecliim of Horide {Comptt* Iteruhu, ji\x.,Wl\ at welt u tVom Its 
general Intereat, Ihe tbllowliig extract rrom a report made to tlie British tjecretiry 
Dl Wsr by l.ewiB Thompnaii (London Journal qf (lai Lighting, Water Supply, and 
Saitilary ImprwemtM, 1868, r. 11), m»y He™ be nited : — 

Hr. Thompaoa slates tbit be bu inelllnled ■ sel of experlmetna having a pnrely 
money basin as Iheir exponent. The srtieles eDumeraled were each enploied until 
they practically deodorized one uniform quinllty of (be same mass of putrid aew- 
age. and tlie money ralue of the proporilons thm nred wis deduced either from a 
broker's price. list, or, vhete Ibis failed to glre the reqnlsile Information, by rpeBiid 
Inquiry IVom ■ wholesale dealer. The amoont of sewage operated npOB in each 
experiment was half a gallon taken from a (ingle tank which had been recently 
fltledontcf a large and very offensive ditch or open sewer. Two ludJcationH of the 
progrewor Ihe dlBlnfeclion were liad recourse to in these experimeiitB! one with 

dendorlzlug agent was added In surceHive portions; Ihe other had reference to tba 
discontinuance of any oSenxive omell; and ilie atlalumeni of this last condition 
was regarded as llie teimlnallon of eachexperimen 
By this means be was enabled to draw up the su^ 
glanes the comparatlia cost of ciecDtlng the sam 



^,Gt)t)gle 



CHEMICAL SCIEIfCE. 23S 

expeDBire If used on « large scale; flnall;, tbs odor of iodine ii ndcliBT 
agreeable nor unattended by iDCODveoiencea. 

PfTchlnHdt of Iron bos been used for aoiae twelve yeara in Hospitals as an 
antiseptic, and en a means of modifying certain wonnda, and pnlrid or sao- 
gnineons foci. \V'i!boat dilfosing tbe diaa^^rceable odor of tincture of io<line, 
it has, like the latter, the faalt of disinfectin); badly, of caitsinij mnth pain, 
and of BL-ting Tiolenlly apon Ibe diseased tissoes, besides injnring the cloths 
Wbicb are soaked in it, even more ttianis the casewitb the coal-tar and plaster. 

Botb Iodine and tbe salt of iron jnst mentioned are In tact agente of 
Miolber order; they bare rendered, and do still render important services. 
They are certainly well worth preserving, but should cot be compared with 
&e mixCnTe of coal-tar and plaster. 

Nitrate of Lfad, O'eotule, and other sabstances which haye been proposed 
at one time or another, bare not realized tbe expectations of their inventors; 
their price has been too great, their employment requited too mncb care, or 
tbeir action has not been sniHeicntly certain, that tbey eouM be advanta- 
geonsly used in practice. There is, nevertheless, one of these which deserves 
special meniion, viz., dilorine. Ever since Guyton Horveau demotistrated 
the true action of muriatic acid upon putrcfj-ing animal zDHtter?, Ihe cfllcacy 
of chlorine has y>cen tested in almost innumerable ways. Solmlons of cbto- 
rine, of "chloride of soda," and of "chloride of lime," have rendered signal 
services to medicine and in the canse of public health, especially since Labar- 
raque, some thirty yeare since, indicated an improved method of employing 
them. But the odor of chlorine, diaaiirecable in itself, is neither easily borne 
nor devoid of inconveniences. Wounds, moreover, hardly arcommodate 
themselves to it any better than the sense of smell, whenever somewhat large 
doses of it are required. 

In conclnsioD, the committee say : " la. order to obtain ftom the process of 

with each agent, on the sappoaltlon that Boghead iharaotl can be bad at the rale 
or $8.00 [^ 12b.] per Ion. 

TaUt Anrtnff tht Q>ilqrPvrifi/kigonftaiiformQuaaipqfFeaUmlSevaff«>>ll*>" 



Boghead ohircoal (coLe), SS.OO 

Nltrleacid, 8 60 

Blick oxide of miiiKBnese, 9.% 

Chloride of lime, 10.76 

Peat eliareoal, 11 .00 

Subchlorideof irou(iniperftet) ll.ae 

Animal cli«rcoal, ..■....,.. 18.76 

Chloride of msngBDefe (imperfeet) 17-60 

Bichloride of mercury, IB.OO 

Impare chloride of lino In damp powder, .... BB.OO 
Chloride of ilnc in tolution, as patented by Blr Wm. Burnett, 87 00 

Sulphate of copper, 89.00 

TheBnlphatesorzlnB, Iron, and slniniDB; ccmmon ((ypeum: tulpliurie. eulphnr- 
ouBiflnd muriatic neiiiii; peroxide of Iron, highly dried clay, lliharge, and rawdusl, 

Arteiiloua acid and cteoeore, on the couliary, wvre very active; but Ihe dsneer 
of a sutisequeDt evolatloD of aisenioretted hydrofwn in the flni cBM, and Ihe diffl- 
onlty of dlHtielng an otiy fluid like oreoiote In the second, seemed to Interdiot the 
Die of ttacH Bubstaneei. — F. B. Btortr. 
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Come and Demeanx f U proper eflbct, certain indispensable precantiong must 
be n>llowed. It Is eviileni, from having neglected somo of these pTeoantions, 
thai dilT^rent expenmenten hare been led la believe (hat the melhod la nso- 
kss. Fine moulding piaster, and not the common article, shoold be emplojed. 
The c-oal-'ar, which is mixed with it in the proportion of two to fbm' par:B to 
a hundred, by irilnraling or grinding, oujhl (o impart lo it a gray tint, with- 
out destrojing Its dry, pnlvemlenl condiiion. Objects to be disintfected 
should be rolled in this powder until each point upon their gnrfhces has been 
brougbt in cotitact wi;h It. Gan;px:nond or putrid soi^s ahoold l>e covered 
with thick lajerg of it, by bandniia, several times per day. If one is treating 
pas. Mood, dejections, or the like, euongli of the powder should be added to 
fbrm a paste of tbe mass, taking care to replace tlw first layer of povrder by 
another as soon as it no longer absorbs any more. — Conptef Sendai, tt SiUi- 



L'lneattian (Paris) slates that the following composition lias the property 
of instantaneously disint^ting putrefying matter, privy vaolts, etc. It js 
prepared as follows : Sulphate of iron and snlphala of alumina are dissolved 
in water, the solution being of a etrength of fifty-Qve dej^-rees. Thb is 
evaporated for eight or ten hours, in order lo oblaio a hard and compact 
cake, which may lie tnuisported io sacks to great distances. During the 
evapocation, ei[{tit or ten per cent of lime is mixed with the compound, which 
is finally run into forma, and dried perfectly in tbe air. After it is positively 
ascertained that it contains no moisture, it is reduced to powder, more or 
leas fine, and delivered to the conanmer, who may keep it any length of time 
either in powder or in soluliou. This disinfectant has no odor, and it may 
lie employed fbr a great number of hygienic and domestic purposes. 

TBE ANTISEPTIC QOAUTY OF SUGAR. 

It is well known that fhiits, flesh, etc., lalj be indeflnitciy preserved In a 
syrup of sugar, in honey, or in flyi^ne. It has been observed that the lift 
of animals which breathe in water is Incompatible with the presence therein 
of even an inconaiderable quantity of sujnir. Mondi offers as an explanation 
the osmatlc or difftiBive tendency of these bodies, which pteventa the life and 
propagation of animalculiB, or fbrment cells, as these organisms swell and 
even burst in syrupy solutions. The bigb density of a. liquid is accordingly 
of chief importance in determining its antiseptic properties. 

OS TBE PEODDCTS OF PUTEBFACTION. — Bt F. GKACE CALTEET. 

Some eighteen months ago, my IWend, Mr. J. A. Ransome, surgeon to the 
Royal Infirmary, Manchester, induced me to make some researihes with the 
view of ascertaining the natoreof the products given ofTi^om putrid wounds, 
and mote espeaally in the hope of throwing Borae light upon the contusion 
known aa hospital gangreue. I fitted up some apparatus to condense the 
noxious products from snch wounds, bat the quantity obtained was so small 
that it was necessary for me to acquire a more general knowledge of the 
varioiu substances produced during the putrefaction of animal matter, before 
I could determine the nature of the products ftem slonghing wounds. I 
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therefore b^;aii a series of experimenls, the eet**™! reanlts Of wUcb I now 
wish to lay before the society. 

Into each of a number of smatl barrets twenty ponnds of meat and lish 
were introdared; ami, to prevent the clotting to^^lher of the mass, it was 
mixed layer by layer wilh pnoiioe^tooe. The lop of each barrel waa perio- 
raled In two places, ooe hole liein<; for the porpase of admitting air, whilst 
thruui^h the other a tube was passed which reached to the bottom of Ihe 
barrel. Tliia tube was put in connection with two bottles contwiiing chloride 
of platinum, aud these iu their torn connected with au aspirator. By this 
aiiangement air was made to circulate through the casks so as to become 
charged with the products of putrefaction, and lo convey them to the pla- 
tinum salt. A yellow amorphous precipitate soon appeared, which was 
collected, washed witL water and alcohol, and dried. This precipitate was 
found to contain C, H, and S; but, what ia highly remarkable, sulphur and 
phosphorus enter iuto its composition. 

I satislied myself during these researches, which have lasted more than 
twelve months, that no BulphuretleU not phosphorotled hydrogen was given 
off; and my researches, as far as they have proceeded, tend lo prove that 
the noxioos vapors given off during putrafaction conialn the N, S, and Ph of 
the animal sut^tance, and that these eletneots are not liberated iu the simple 
form of ammonia aud sulphuretted and phosphnretlcd hydrogen. I also 
remarked dtirini; this investigation that as paireJbclion proceeds, different 
volatile bodies are given off. 

Before concluding, I may add, that when the platinum salts are heated in 
Email test tubes they give off vapors, some acid and some alkaline, possess- 
ing a most obnonioos and sickening odor, very like theodorsof pntrefkciion; 
and that at the same time a white cryst^ine sublimate, which is not chloride 
c^ ammonium, is formed. 

As I foresee that these researches will occupy several years, I have deemed 
it my duty in the mean time to lay the above facta before the society. — iVo- 
eeedings of the Boi/al Sodetii. 

THE "COCOA-TJUT PEARL." 

At a recent meeting of the Boston Society of Natonil History, Dr. C. F. 
Winslow exhibited to the socioly a specimen of the so-called "cocoa-nnt 
pearl," set in a ring betonging to F, T. Bosh, Esq., of Boston. He stated 
that it eaioe (ram Sinji^pore; Ihat very tew specimens are found; and that 
they are highly esteemed by the mjahs, and worn as costly gems. Mr. Bush, 
daring a residence of some years in the East, saw bnt one other, and that 
was as large as the e^ of a Canary bird; but he heard of otters as large as 
a cherry. Their method of growth was nnknown, but they a 



meeting, reporteil on it, as follows ; — 

The peculiar characters of this pern are most readily descrilied by compar- 
ison wi,h those of animal pearls, which it resembles in many respects. It is 
about one quarter of an inch in diameter, and of a spherical shape. Ls sur- 
tUce, evidently a natural one, is sraoolh, and of a milk-white color, with little 
lustre. On close exainiDalion, the surface appears mottled, and teiat imdn- 
lated markings are seen within. In luurdncss it much exceeds true pearls, 
equaUing ^dspar, or the average hanjneas of opal. The hardness of pearls 
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Tsiiei to some extent Several gpedmens of different Bpecies which I had 
AH opportonii)' to teat raa)^ between calcite and floor-epai'; none were so 
bud M fluor. 

CA«niC(ij'Oinip<wtfT'on. — The cocoa-nnt pearl cODBiBts of carbonate of lime, 
yiitb a reiy small proportion or organic matters so little that it does not 
blacken nor evolve any odor betbre Ibe blowpipe. When the carbonate of 
Ume is removed by the alow action of very dilute adds, a tranapareat sub- 
■lance remaios, of great tenuity, showing no struciure under the microscope, 
and incapable of preserving its form. The cbemlcal reactions obtained witb 
it Indicate that the organic Bubstance is an albaminons body, and not cellu- 
lose, tbe twsia of vegetable tisBnea in general. Since albaminons substances 
occur in plants as welt as in tbe animalkingdom, we cannot find, however, that 
it is of animal origin. True pearls consist of carbonate of lime, with a con- 
siderable amount of allraininous animal matter. When decalcifled by dilate 
acids, the organic reaidue letaina tbe form aod structuie of the pearl ; and in 
the nacreous pearls, the characteristic iridescence also. 

MicroKe^ical Charactern. — Tbia seel ions examined under the microscope 
show that the cocoa-nut pearl is composed of numerous re^laity concentric 
lamina, adhering pretty (Irmly together. These layers fonn groups differing 
slightly in tint, and near the exterior are oflen exceedingly thin. The centre 
is occupied by a semi-transparent mass resembling the Btmounding layers. 
No foreign oncIeuB was found. The general mass is made up of totaling 
bands of cryBtalline llhres, inclined at dilTerenC angles in contiguous bands. 
In the outer layers, the crystalline structure becomes strongly marked with 
rhombohedral cleavage. Probably the greai hanlnesa of this peail depends 
npon the pecnliar crystalline arranj!;ement, with a little organic matter bind- 
ing the whole firmly together. 

Pearls exhibit two principal varieties of microscopic stmctnre. The true 
or nacreous pearl is formed of concentric laminsof nacre, and shows a finely 
Airrowed surface, and no radiating lines within. The markings of the 
nacreous membrane, by which iridescence is produced, are faintly visible in 
the sections as very line undulated and dotted lines. In the second variety of 
pearl, a prismatic cellidar structure occurs. These peorlB exhibit well-marked 
radiating lines, as well as concentric layers. In many specimens of peari, 
both varieties of structure are found. The cocoa-nnt pearl presents a general 
resemblance In microacopic characters to the second variety, Imt dilf^rs essen- 
tially in the details of Btrnctnre.as is evident flom the sections cow enhibitod 
of pearls from pearl oysters and f^m ftesh-nater clams, — showing the 
nacreous and piiainatlc varieties, and combinations of both. 

I cannot find that any species of pearl or other concretion resembling this 
has been described. T^^or could I Icam from our l>eEt botanical aalfaoritiei 
that any concretion Is known to occur In the cocoa nuL The milk of this 
nut contains, according to the reported analygea, a little phoaphate and 
malate of lime, but no carbonate; nor is the carbonate found in any part of 
the nut. Possibly an analyaia of the immature nat might give a different 
result. The only concretions of vegetable origin which approach this in 
composition and struclure are the cyslolitheH found in the leaves of Urti- 
caccfe, and some other families of plants. These are mlnnte bodies, showing 
concentric lamination. But they coneistof a matrix of successive layers of 
cellulose, upon which erystnlline maascB of carbonate of lime are deposited 
in a kind of efHorescenco; a wholly different mode of formation. 

In tbe animal kingdom, several kinds of concietiona besides pearls bear 
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more or less resemblnnre to this body In composition Mid Btrurtnre; expfr- 
daLlj the roncreHona of cart>or»le of Irme formtd In tho bladders of herbivo- 
rona animals, In which more or lees animal matter la nlways cotnblned with 
the salt of lime. Numerons coneenlric layers and a radiated cryBlalline 
strnctnre are n-eqnenll)' visillle, Tlio organic matter Is nauHllj In small 
proportion, tbonf;h otten eafflclcnttopt«serTGtheorl)r|nnl form and slTDClure 
when the carbonate of lime Is removed by acids ] oecailonallj ihero Is more 
animal matter than In trne pearls. 

It Is to be regretted that the origin of the coroa-nut pearl ts not certainly 
Icnown. since neither the chemical nor microscopic charnctera are sofflclent 
to point ont IIS source and mode of formation. Were the statement of its 
Origin perftetly reliable, it might lie regarded as the product of a diseased 
condition of the not. The concentric lamination might seem to require a 
loneor lime tbnn the rapid growth of the cocoa tint would admit of; but in 
the case of animal calculi of similar chemical composition, and of such as 
can be made artiScially, these layers, whether resulting trom sacceifslTe 
depogitions or from a process of seftrsKatlon. may be rapidly formed. A 
few weeks, and sometimea only a few hours, are sufBcient for the prodaclion 
Of naiDeroiu laioiiUB. 

CELLULOSE DIGESTED BY SHEEP. 

The researches of sereral German chemists hare proved that the cellulose 
of plants is by no means so Indigestible a substance as was at one time snp- 
posed; bat (hat, on the contrary, It Is digested in considerable quantities, by 
the Tomlnanta at least, especially when a portion of the food of the animal 
consists of some substance rich In oil. In order to ascertain to what extent 
the digestibility of cellulose may depend upon lis stale of aggregation, 
SnsidorT and A. St<Eckhardt have nndertaken a series of experiments, of 
which only a very brief abstract can be here given. From Ihcir nsnils It is 
CTldent, that even the most compact kinds of cellulose can be in a great 
measnre digested by sheep. The experiments, commenced in July, 1859, 
were upon two wethers, respectively flvo and sin years old. These were fed; 
fliBt, upon hay alone; second, upon hay and rye straw; third, hay and pop- 
lar-wood sawdust which bad been exhausted with Ija — in orderthat the sheep 
should cat the sawdust. It ii'as found necessary to add to it some rye-bran and 
a small quantity of salt; fourth, hay and sawdust <Vom pine wood mixed with 
tmin and salt; firih, hay, sprnce sawdust, bran and salt; sliith, hay, paper- 
makers' pulp from linen ra)^ and bran. Alter several unsuccessful attempts to 
ladDce the sheep to partake Of the pulp when mixed with dry fodder. It was 
at last given to them in a sort of paste or pap, prepared by mixing bran with 
water. The enperiments were continued nntil November, with the exception 
of a short intermission during which the animals werepnlto pasture, in order 
that they might recovar (Vom the injurious effects — probably due to the 
nwinooa matters of the spnit-e-wood — of the fifth series of experimenls. 
The animals, as well as their food, drink and excrements, wore weighed every 
day. Tho amount of cellulose in the excrements was also daily determined 
by analysis, the composition of the food ingested having been previously 
BScertBlued, It appeared that where (he animals were fed, Hrst, with hay 
(thirty-five pounds per week), sixty to seventy per cent of tho cellulose con- 
tained therein was digested, i. «., it did not appear as such in the solid excre- 
ments. In Chia axperinient tbe ftnlmwls gained seven and a half pounds in 



.,Gt)tH^lc 



240 unrnxL or bcientifio discotzbt. 

elfcliKen dnj^B. Second, ivith hay fOnneen ponnda, and straw seven pound) 
(per wei-k), forty to flfty percenter the cellnlose of the straw wag diceswd; 
Iho Hn[mu.Lij liuving lout two and a half poundi Id eleven daya. Third, wtlh 
buy ten and ii half pounds, poplar nawdust Sve end equiurter ponnda, hran 
eevcn pounds (per week), forty-flve to Ofiy per cent of the cellulose of the 
poplar-wood was digealud; the snimnis bavlnx Kuineil two and a half 
pounds Id thinecu days. Fourth, with hay ten and a half pounds, pine-wood 
anwdaii seven pounds, bran ten and a. half poundj {per week), thirty to forty 
percent of ihe cellulose of the pine-wood was digested; the animals bavins 
pined ten pounds in twenty-fbur days. Fifth, with hay nine and a half 
pounds, psper-makera' pnlp seven pounds, bran fourteen poaads (per week), 
eii^hty per cent of the rellulotio of iho paper pulp was di)cestcd; tbe animitis 
bnvinK ffaliied seven pounds In as many days. 

These experiments are to be conllnned, and more partk-ularly with aview 
of ascenaiiilngwhether any nourishing effect Is to be attributed to theceUU' 
lose.— iiacWonII'* ChemucheT Ackeniaan, 1860, No. 1, p. 51. 

CHITINE. 

H. Pclisol, descHblnn some inTestiuations on the cbemiatry of (he skin of 
the silk-worm In the Annalfi de Chimie ft df Phj/gique, stales the discovery of 
cellulose in the chitlne which Ic contains- Ho ohtained siialUr results froni 
the chitlne of the lobster, and thinks it probable tbat chitlne is never a single' 
snlistancc, but a mixture of two substances, one non-nitrogenous cellulose 
and the other nitrogenous, belonging to Ihe class of albumcnold or proleiik 
compounds. Ho says that a mixture of two pons of protein and one of cel- 
lulose would have the composition which he considers to belong to the skin 
of sllk-ivorms. (]ellulose is the proximate principle of which Che vegetable 
coll mcm'iranos of plants is composed, and, Bccoriiing to the Mimignipliic 
Vietiottory, Is found in the mantle of Ihe Tuniaita. Should M. Pellgot's 
views bo found conuct, Ihe relations between Ihe animal and vegetable king- 
doms will appear stronger, as chitine Is Che homy suhstance which gives 
firmncAS to the shells and sklna of the cmslnceans, spiders, and insects. H. 
Poiigol thus sums up Ihe philosophy of his researches : "The exterior envelop 
of uniuiula and plants, whether it be more or lens resisting, ia composed 
of two substances, cellulose and protein. — cellulose, which exists in vegntv 
bles and Ihe inferior animals; cellulose and protein, which exist In animals 
of a hl^'her organisation j and of pioceio alone, wUcta foims tlie Ussnea of 



OS THE PRESENCE OF ARSENIC IM PLANTS DSED FOR FOOD. 

bwlllberecollecced that Professor Davy, of Dnblin, hut year reported the 
rcsnlls of some experiments wbich went to show that some plants might with 
Impunity be watered even with a satnraced aqueous solatlon of anenlous 
acid; thai Iba plants took up this atsenic and accnmulated ic In Choir cissaee, 
to such an extent Chat traces of this metal were discoverable In the bodies of 
animals fed upon vegetables so treated. These astonishing results nalarally 
excited inquiry. Tlicy have now been contradicted in a late number of the 
Fharmacrvliail Joumal, by Mr. Ogston, an analytical and agricultural chem- 
ist, formerly a pupil of Professor Graham. Hi. O^Con finds that, on watering 
the gronad aroond Uie roots of acme vlgoioa* c«bb«ge-plants, some mouttu 
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old, with B afttwftted Bolndon of anentoiu acids. In ererr trial, after two 
doaca at Intervale of tbrce days, ibo plants died wiililn ihe week. Ttie sanie 
orcurred wilh Scotch kale, the only olhcr plant flnl>jected to the e^tperimenl. 
On testing the dead plants aneait was detected only In the portion or the 
Item close to Ibe roots, and which showed In Its darkened color the marks of 
disease. In no case was any of the poison found to the learea, or in the 
«tem at more than Bve inches above the ground. Professor Davy also 
alutled the Ent;liali a^culturists and medical Jorlsu by Calling attention to 
the [^t that arsenic exists In the commercial soperphosphala of lime, at least 
Jn cenaln kinds, coining frora the iron-pyrlles used intbe tnannf^ctureof the 
anlphoric acid eniph>;ed In the production of the anperphospliate, which 
•rsenic, If plants ma? accnmulale It in their tissues, wonld be conveyed to 
the fl«^ of animals fed with turnips manured with such sapcrpbospliale, 
and so conveyed to the human system, — If not in quantity sulDcient to pol- 
tan,yet enough to account for the presence of arsenic In cases of death from 
(opposed polsoninf;. Hr. Ogston now considers the qaestion as to how much 
arsenic an agricultural crop (say of Inmips) can obtain from an ordinaiy 
dnusing of the superphosphate so prepared. " Take a very bad sample of 
pyritea bhM to contain .30 per cent of arsenic, and consider, as is Ihe case, that 
In the nutnufdcture of oil of vitriol one-half of this Is slopped by condensa- 
tion In the flues; .lli per cent will remain iti relation to the pyrites, or about 
.IQ in relation to the manufactured oil of vitriol. Now, suppose the super- 
phosphate made from this acid to conuin twenty pec cent, of It as a constlt- 
nent, and that three hDndredwci);ht are used aa a dressing per acre, there will 
be added to this acre .07 of a pound of arsenic, and this is to be distributed 
amouK from twenty to twenty-five Ions of roots, Ktving a percentage infin- 
itely imaJI, and In my opinion relieving us tram the necessity of Ihe smallest 
anxiety on the subject. 

ON FERMENTED BREAD. 

It Is well known to our readers that, some two years ago, a new plan of 
preparing bread was devised by Dr. Daoglesh, of Scotland;' In which, In the 
place of eenerating carbonic ncid wllhin tbe substance of the dongh by ftr- 
mentatlon, waler chan^ with carbonic acid (common "soda water") was 
miKcd under pressure with the floor, effecting thereby a raising of the bread 
by mechanical means, imparting to It a most perfect vealcolar atructure, 
and leaving tbe connituents of tbe flour wholly unchanged. An objectlou 
havlntc, however, been made by some medical anthoritlea to tbe process 
(wiilch baa been experimentally introduced In Great Britain], that Ihe con- 
■tltuents of flour, especially Ihe starch, are not fit for hnmau food until they 
have been subjected to Ifemienlatlve action. Dr. Danglesh, in a late nnmbei 
Of the Londoa Medjixd Tima and Qaxtiu, combats Ihe oligecUon iu the follow- 
ing article, which our readers will find replete with valuable and Inteiesting 
Information. He says : — 

In order to dispose of the assertion that starch requires to be pi«pated by 
tbe fermentlve changes to tender it fit for hnman food, it Is but oecessoiy to 
remark, that the proportion which the inhabitants of the earth who tbna 
prepare Ihoir starchy food bear to those who do not la quite insignificant. 
Indeed, it would appear [hat the practice of fbnneutlng the flour or meal of 
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the Mreot gr^ns 1i faHowed chlcflr by those nations who nse a mixed aninial 

and vegetable diet, while those wlio are fed wholly on ibe prodncM of the 
vegGlabte kiDgilom rtject the process or fcrmentatloD entirely. Thus, the 
milliona of India and China, who Teed cbleHy on rice, take it, for the most 
part, simply boiled ; and that large portion of the huinaa race who feed on 
maize, prepare it in many ways, but tbey never rennent it. The same is 
trae with the potatO'ealer of [reland, and the aatraeal-eater of Scotland. 
Hot do we And that even wheat is always subjected to fbrmentation; but the 
pecaliar physical properties of this fcraln appear to have laaked man's Inge- 
nulty more tlian any other, to devise methods of preparing tftim it food 
which shaU be Imth palatable and digestible. In the less civilized states, a 
bvorite mode of dressing wheat (train has been, by first roaatinK and then 
grinding it. Oo the borders of the Uedlterranean it is prepared in the (ona 
of maccaroni and Termicelll, while in the East it Is made into hard thin 
cakes for the mora delicate, and for the hard-working and robust Into 
thicker and more dense masses of baked flonr and water. Even in our own 
nurseries, wheaten flonr is bafeed before It is prepared with milk for Intanta' 
food. The neeosaity of anbjocting wheaten erafn to those manipulations 
arises fVom its richness in gluten, and from (he peculiar properties of that 
gluten. If a ftw wheaten grnlna are taken whole and thoroughly masticated, 
ibe starchy portion will be easily separated, mixed with the saliva, and ewat.- 
lowBd, whilst nearly the whole of the gluten will remain in the month, in the 
form of a tough, tenacious pellet, on which scarcely any impression can be 
made. A similar state of things will fbllow tbe mastication of Hour. In this 
condition, the ((lulcD is extremely Indigestible, since It cannot be penetrated 
by the digestive solvents, and they can only act upon its small external sur- 
face; hence the necessity to prepare food ftvm wheat in snch a manner aa 
■hall counteract this tendency to cohere and form tenacious masses. This 
Is the ohjecl of baking the grain and flour as befbre mentioned, of making It 
into maccaroni, and of raising it into soft, spongy bread; by which latter 
means the gluten assumes a form somewhat analof^us to the texture Of the 
lungs, BO that an enormous surface is secured for the action of the digestive 
Juices; and this, I believe, is tbe sole ol^ect to be sought in tbe pi^paralion 
of bread from wheaten floor. 

Wheat is said to Ije tbe type of adult human food. It supplies, in just 
proportions, every element essential to the perfect nutrition of the human 
organism. And yet, in practice, we find that the food which we prepare 
fi-om it. and fornisb to the inhabitants of our large towns and cities, is quite 
incapable alone of sustaining the health and strength of any individual. 
This is the more remarkable, since in Scotland we find that the food prepared 
(h>m the oat, a grain possessing the same elemcnla of notiitian as wheat, 
thongb in a coarser form, furnishes almost tbe excinsive diet of a very large 
number of the hardiest and flnest portion of tbe population. 

In tbe large towns of France wheaten bread certainly forms a very large 
proportion of the diet of the laboring classes, but not so large aa oaimeal 
does in Scotland. And yet it has been remarked by contractors for public 
worlcs on the contlrient, that tbe chief reason why the Englishman is capable 
of accomplishing double the work of a Frenchman is, that tbe one constunes 
a very large proportion of meat, while the diet of the other is chiefly bread. 
In Scotland, however, the laboring man is capable of snstainlng Imtnense 
fatlgoe upon the nourlsbmenc aiforded by oatmeal porridge. 

The deficiency in wheaten bread In offordtnK the nonrlshttient due to the 
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omiBtltiients of the grain, Ib to be attn'bated aolely to the mode of prepttrioK 
the fionr, and the process followed for making thai floor into porous bread. 
The great object sought after, both by Ibe miller and tbe baker, is the pro- 
dDctlon or a white and light loaf. Experience has taught tbe miller that the 
floor which makes the whitcet loaf Is obtained fh>m the cenue of the gra'n; 
but that Iba floor which ii the most economical, and contains the largest 
portion of sound gluten. Is that which is obtained froih tbe eitemal portion 
of theicrain. Bat while he endeavors to secure both these portions for his 
floor, he takes the greatest care to avoid, as mncb as possible, b}- fine dress- 
ing, etc., the mixture with tbetn of any part of Ibe trne external coat which 
forms tbe bran, koowing that It will cause a most aerions dcQcieocy In the 
color of the bread after fermentation- 
It Is generallj supposed that tbe iaik color of brown bread — that Is, of 
bread made from the whole wheaten meal — is attrlbatable to the colored 
particles of the husk or outer covering of the grain. But such is not really 
the case. The colored parUcles of the bran are of IheiDEelvcB only capable 
of imparting a somewhat orange color to bread, which is shown to be tlie 
Ikct when whole wheaten meat is made Into bread by a process where no 
ftrmentatiou or any chemical changes whatever are allowed lo take place. 
Some few years since, a process was Invented In America for removing the 
outer peed coat of the wheat grain wilhont injuring Ibe grain ileelf, by 
which It was proposed to save that highly DUtritious portion which is torn 
away, adhering to the bran in the ordinary process of grinding, and lost to 
hnman consumption. The invention was brought under the notice of the 
French Emperor, who caused some experiments to be made In one of tbe 
government bakeries to test lis value. Tbe experiments were perfectly 
satislkctory so far as the making of an extra quantity of white l)our was 
concerned; but when this flonr was suhjected lo the ordinary process of 
fermentation, and made into bread, much lo the astonishment of the parties 
conducting tbe experiments, and of tbe inventor btmself, the bread was 
brown Instead of wliite. Tbe conseqaence, of course, has been that the 
invention has never been brought Into practical operation. 

It has been estimated that as much as tea or twelve per cent of nutritions 
matter is separated, adhering to the bran which is torn away in the process 
of grinding; and until very lately this matter has been considered bj chem- 
ists to be glaten. It has, however, been shown by M. Monri^ lo be chiefly 
avertable ferment, or metamorphic nitn^encous body, which he lias mimed 
Cerealin, and another body, vegetable caseine, 

Cerealin is soluble in water, and insoluble in alcohol. It may be oblajned 
by washing bran, as procnred from tbe miller, with cold water, in which it 
dissolves, and it may be precipitated fVom the aqueous solution by means of 
alcohol ; but, like pepsin, when thus precipitated it loses its activity as ■ 
Bolvent or ferment. In its native state, or in aqueous solution, it acts as the 
most energetic ferment on starch, dextrine, and glucose, prqilucing the lactic 
and even the butyric changes, but not the ajcoholic. It acts remarkably oa 
gjulen, especially when in presence of starch, dextrine, or glucose. The 
gluten is slightly decomposed at first, giving ammonia, a brown matter, and 
another production which causes the lactic acid change to take place in the 
starch and glucose. Tbe lactic acid thus produced immediately combines its 
activity with ibatof the cerealin, and tbe gluten is rapidly reduced to solution. 
The activity of the cerealin is destroyed at a temperature of one hundred 
and forty degrees Foiucnlieil, according to M. Monrii^; but my own experi- 
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menu sliow tb&t It ii efmplj Biupended even bj the best required to rook 
bread thonjns[hlj-. Thus, bread made wilhont Ifermenlation, of whole wheaten 
meal, or of floor in which there is a large proportion of eerealin, will, If kept 
al ft tempenture or about sevcoty-Bve to ei;;hiy-llve de<p«ca Faliivnbeit, pass 
TBpldly Into a slate of solution, if the smallest cxcitlni; caiuebe present, sncb 
as ptjaline or pepsin, or even that small amount of organic matter which is ' 
found in Impure water; while the same material, when it has been subjected 
to Ibe alcoholic femieiitation, will not be aflbcted in a Ukc manner. 

The activity of cerealiu is very easily destroyed by most acids, also by the 
preMnce of aluca ; and while It is the most active ageot known in producing; 
the eariler changes in tbe cDnstitneots of the dour, It caimot produce the 
alcoholic; but as sood as the ^cobolic la snperlndnced, the cereatin becomoa 
neutralized and ceases to act any longer as a lolrent. M, Mouri^, taking 
advantage of this effect of alcoholic fermentation, has adopted a process by 
wbich he is enabled to separate Ovm the bran sU the cereaiin and cAseine 
whjch are attacked to it. He subjects the bran to active alcoholic fbrmenta^ 
tion, wblcb neutralizes the activity of Ibe ccnalin, and at the same time 
■epaiatea Che nutritions matter; and then, having strained this tbrongh a fine 
tieve, b« adds it to the white flour in the preparation of white bread, by 
which an economy of ten per cent is effected, and the color of (he bread ia 
not tiyDred. 

Tbe peculiar action of cerealin as e special digestive solvent of tbe con- 
stituents of tbe flour — gluten and starch — has been practically tested bj 
Hr. Darby in a series of careftil experiments. He found that when two 
grains of dry cerealin were added to five hundred graini of white flour, and 
tbe whole digested in half an ounce of water at a temperature of ninety 
degrees for several boors, ten percent more of the gluten, and abont flye per 
cent more of the starch, were dissolved than when the same quantity of flour 
was subjected to digestion withoot the addition of cerealin; but in which, 
of comwi, there was a small amount of cerealin that is present In all floura. 
The action of cerealiu upon tbe glaien of wbeat is precisely similar to that 
of pepsin on the Hbrine of meat. Pepsin, acting alone on flbrine, dissolves 
it, but very slowly ; but if lactic arid be added, solution takes place very 
rapidly. In like moaner, the atari'h present with the glulen of wheat is 
acted upon by the cerealin, and produces liu> necessary lactic acid to assist ia 
the aolDlion of the gluten by cerealin. 

Wilb the knowledge (bus obtained of the properties of this substance, 
rarealin, it is not difilcnit lo imderstand why the administration of bran- 
tea, with the food of ttadly-nourished children, produces the remarkable 
results attributed lo it by men botli experienced and eminent in tbe medical 
proression; and why, also, bread made fVom whole wheateu'meal, which 
contains all the cerealin of the grain, should prove so beneflrial in some 
forms of mal-assimilation, notwithstanding the presence of the peculiarly 
indigestible and jrritatipg substance forming the outer covering of the gi^n. 

It will be seen that in all the methods of breadruiaklng hitherto adopted, the 
peculiar solvent properties of this body, cerealin, have l>cen sought to be 
nontralized simply because it destroys the white color of the bread during 
the earl; stages of panary fermentation. It is by thos destroying the activity 
Xif the special digestive ferment which nature has supplied fbr the doe 
assimilation by tbe economy of Ihe conatilucnis of the whealen grain, that 
whealen bread is rendered incapable of aSbrding that sustenance to the 
laboring man which the Siotchman obtains IVom hia oatmeal porridge. 
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Although the new bread has be«tt M yet bat little more than expeilmentilly 
introduced to public coninmptlon, I have alrttdj received fWm inemberB of 
my own prof%ss<on, who have racommonded it in their practice, as well as 
from son -professional persons, acconnts of the really aslonishing; tcsdIib 
that have followed ica use in cases of deran^red dif:estion and assimilation. 
Private gentlemen have sought interviewa with me to record the history of 
their recovery to health, atler years of snITeriiig and misery, by the simplo 
nae of the bread oa a diet. And cases ore now nmncrous that have beeu 
communicated to me by medical men of position, in which certain distreaeing; 
fbrms of dyspepsia,' which had remained iutraclable under every kind of 
treatment, have yielded as if by magic almost immediately after adopting 
the use of the aerated bread. 

I am disposed to attribute the beneficial effects of the new bread to two 
causes. The one to the cdaence of the pnjadieial matters imparted to ordi- 
nary bread by the process of fermentation; and the other to the prtience in 
the bread, nnchanged, of tliat most easential agent of digestion and assiml' 
lotion, cerealin. 

I believe the pr^ndldal matters imparted to bread by fermentation to be 
chiefly two, — acetic acid and the yeast-plant. The first is produced in large 
quantities, especially in hoi weather, by tbe oxydalion, by atmospheric con- 
tact, of (he alcohol produced. The second is added when the baker forma 
his sponfK, and is also rapidly propagated during the alcoholic fbrmeutalion, 
and cannot of course be afterwards separated from (he other materials in the 
manner that the yeast and other d/flnis of fermentation separate themselves 
fttim wine and beer by precipitation in the process of fining. Nor is the lifb 
of the yeast-piant generally destroyed in baking, because it requires lo be 
retained at the boiling point for some time before it is thoroughly destroyed; 
and bread is generally withdrawn fh>m the oven, fbr economical reasons, 
even before the centre of the loaf has reachetl the temperature of two hun- 
dred and twelve degreea. It is not difflcnlt to andeistand how (he moat 
painful and distressing symptoms and derangements may follow the n^e of 
bread in which the yeast-plant ia not thoronghty destroyed previous to inges- 
tion, and in those cases of impaired function in which the peculiar antiseptic 
influence of the stomachal secrelions is deficient, and is incapable of prevent- 
ini; the development of (he yeast-plant in the stomach, and the setting up of 
the alcoholic fermentation to derange the whole process of digestion and 
assimilation. 

The presence of cerealin in bread is as beneficial as that of acetic acid and 
the yCBsl-plaut is pn^jodicial. Digesiion, or the redaction of food, is evidently 
essenlially dependent on the ac^tion of a class of substances which chemists, 
fbr want of a better term, have colled fermenla; lo these substances belong 
pepsin, ptyaline, emulain, diastase, and cerealin. These are evidcniiy types 
of a very numerous class, which act l>y producing those molecular changes 
in organic substances in which digestion consists; and since the purpose of 
di^esliou, or sotuton, ia to prepare IVom heterogeneous suVsiances taken as 
food a chyle, which shall not only when abaorlMd present all the elements of 
healthy blood, bat shall, previous to absorption, possess the properties which 
will constitute it the proper stimulus to the functional activity of the lacteals, 
it would appear to be necessary that each distinct snbstuice taken as Ibo^ 
should be furnished, not with its simple chemical solvent, but with that 
peculiar fbrro of solvent, or ferment, which alone can carry it through those 
molecular changes which shaU terminate hi the production of healthy chyle. 

ai» 
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Henra ws ahoold infbr thU * snbstance was digestible or indigestihte just In 
proportioa to the prorlsloii that is inaile for lis leiluction to tiie alandard of 
henlllij chyle; and that Bnt)atancea wliich bave bitberto been incapable of 
affording any nnlrition whatever may at some fliture day be rendered hi^bly 
nntriliooa, simply by adding to them suitable IlinneniB, aniacially obtairtMl 
or otherwiee, Ihal sbull socnre tlieir paaaage through the proper molecular 
changea. Indeed, I thlnlt this subject opens 10 us that very wide field of 
Inquiry, as to whether the ranse and prevention of disease, and the beneficial 
administration of remedies, may not, for the most pan, if not entirely, be 
dependent on the action of snbatajicea analogous to such bodied as ptyaline, 
pepsin, cerealin, etc., acting in concord with, or retarding and opposing, the 
vital ftincUons of tiasues ; and that, by more profonnd inquiry in this field 
of lesearcb, the physiologist and tbe pathologist may not at a ftiture day lay 
the foundation of true scienllflc medicine. 

FRESERVATION OF FLESn BY TIUCDEIL. 

Having been separated troiB lhebones,.and, aa faras poselble, ftom fill, 
the flesh Is cut into slices (Vom one to five centimetres (one centimetre 
= a'3<l3T inchJlnlhicltn^Bi the alices being cut as nearly as possible across 
the grain of the flesh. These are now laid upon hurdles of basket-wort, 
which are subsequently placed in a chamber. As soon as a sufficient num- 
ber of the trays have t>een Introduced into the chamber, it is doeed, and 
steam, under a pressure of three or four atmospheres, consequently of 133' to 
US" C. (= 270° to 293" F.). is admitted through sereral opcnlnS'- The cham- 
ber, which may be of lead or iron, mast not be absolutely tight, a small 
ontlet for the steam beinfi necessary. Id order that the pressure may not 
become too great. After fhjro six to ten or fifteen minnles, according (o (he 
kind of flesh and tbe thichpess of the slices, the steam is shut off, this part 
of the process being finished. The flesh is now very nearly Id the condition 
of boiled meat, but has tetalned all of its Ingredients, the albumen .having 
been coagulated, its taste recalling that of roasted meat. It presents a 
wrinkled appearance, Is of a gray color, and may be readily divided. Being 
removed rrom the steam-chamber, (he fiesb Is now placed upon trays, or 
bung upon hooks. In another chamber, which is warmed, hut In which the 
temperature is never allowed to exceed 10° or 30° C. (*= IM" to 122° F.). 
- The drying process is completed in the course or eight or twelve honre. 

Packed in tight casks or in tin boxes, so that it may be protected ttoat the 
•cUon of moisture and from insects, the flesh thus prepared may l>e pre- 
aerved fbr any length of time which may be desirable. It is, nevertheless, 
well to place a layer of salt In the casks, in order (bat it shall absorb any 
tnolstnre which the fiesh may have retained. Betbre using this meat it must 
be soaked for an hour or two in warm water. In which it softens and regains 
Its original condition. When boiled ivtth water It affords an excellent soup, 
and passes into ircondltlon in which it cannot be distinguished ftom ftesh 
meat. — Le Q€iae Induttriel. 

INQUIBIES INTO THE PHEMOMENA OF RESl'IKATION. 

In a romiuuni cation to the L. E. and D. Philiaophiad Journal, Jan., 1660, 

Dr. Edward Smith gives the result of numerous inquiries into Che quandly 

of cartKinlc add expired, and of air inspired, with the rate of pnlsa^n and 
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resplralton, — 1st, In the whole of the twenty-four hours, with nnd wfthont 
exertion and food ; 2d, the vHriations rroia day Co day, and tVom eeuon to 
season ; and, 3d, the inflaeiice of Bome kfnds of exertion. 

After a description of the apparatus employed by prerious observers, he 
describes his own apparatna and method. This consists of a spirometer to 
mcaaare the nir inapircrt, capable of retfiscerinn any number of cubic inches, 
and an analytical apparatns to abstract Ihe carbonic acid and vapor from 
the expked air. The former la a small, dry gasmeter, of improved mann- 
fiictnre, and the latter consists of, — 1st, a desiccator of sulphnrlc acid Co 
absorb the vapor; Sd, a gntla-percba tKix, nrjth chambers and cells, con- 
taining caustic potash, and offering a superfii'ics of 700 inches, over which 
the expired sir Is passed, and by which the carbonic acid is abstracted; and, 
3d, a second desiccator to retain the vapor which the expired air had carried 
off from the potash box. A small maskila worn, so as Co prevent any air 
entering the lunga without first passiog through the spirometer, and the 
increase in the weight of this with the connecting tube and the first desicca- 
tor gives the amount of vapor exhaiad, whilst the addition to the weight of 
the potash box and the second desiccator gives the weight of Ihe carbonic 
acid expired. The balances emplored weigh to ilie one-hundredth of a 
grain, with seven pounds in Che pan. By this apparatus Ihe whole of the 
carbonic acid was abstracted during the act of expiration, and the experi- 
ment could bo repBuled every few minutes, or continued for any number of 
hours, and be made whilst sleeping and with certain hinds of exertion. 

The amount of carbonic acid expired in the twenty-four hours was decer- 
mfncd by several sets of experiments. Four of these, consisting of eight 
experiments, were made upon four gentlemen: on the author. Professor 
Frankland, F. R, S., Dr. Murie, and Mr. Moul, during the eighteen hours of 
the working day. In two of them, the whole of the carbonic acid was col- 
lected, and In two others the experiment wns made daring Cen minutes, at 
the commencement of each hour, and of each hour after the meals. The 
quaniity of carbonic acid varied from an average Of 24.37-1 ounces in Ibe 
author to 16.43 ounces in Professor Frankland. The qunnllcy evolved in 
light sleep was 4.68 and 4.99 grains per minute, and scarcely awake, S.7, 
S.04, and 6.1 grains at diffeienl limes of the night. The auibor estimates 
the amount In profound sleep at 4.5 (^ins per mlnulB; anil the whole 
evolved in the six honrs of the night at 1930 grains. Hence the total quan- 
tity of carbon evolved in the twcncy-four hours, at rest, was, in the author, 
7.144 onuces. The effeit of walking at various speeds Is then given, with 
an estimate of the amount of exertion made by different classes of Che com- 
munity, and of Ihe carbon which would be evolved with that exertion. 

The author then states the quantity of air inspired in the working day, 
which varied fVom 58! cubic inches per minute in himself to 365 cubic Inches 
per minute In Profeaeor Frankland; the rate of respiration, which varied In 
different seasons as well as in different persons; Ihu depth of inspiration, 
from 30 cubic inches to 39.5 cubic inches; and the rate of pulsation. The 
respiralioos were lo the pulsations es 1 to 4.63 In the youngest, and as 1 to 
S.7S In the oldest. One-half of the product of the respirations into the pul- 
sations gave nearly the number of cubic Inches of air inspired In gome of 
the persons, and the proportion of the carbonic acid to the air inspired 
Tarl^ fVom as 1 gralq to ii.l cubic Inches to as 1 grain to f8 cubic inches. 
The variations in the carbonic acid evolved in the working day gave an 
average maximum of 10.43 and a minimum of 6.74 grains per mluuce. The 
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The effect of s Coit of forty hours, wllli only a lireakft«t meal, wm to 
rcduoe [he amount of carboEiic acid to Bevcnty-five per rent of that which 
wm found wilh food, to render tbe qnanlity nearly uniform thron;;hoiit llie 
day, with a little Increase at the hours when food hod usually been taken, &□<! 
lo rauac the scrrotiona to become alkaline.' 

The variations from day to day were shown to be connected with the 
ictalion of waste and supply on the previous day and night; so that, with 
good health, good night's rest, and saffltieni food, the amount of resplrstion 
was considerable on the following morning, wtiilst the reverse occurred with 
tlie contrary conditions. Hence the quauliliea were unusually large on Mon- 
day. Temperature was an ever-acting cause of variation, and caused a 
dimiuution in tbecartmnic acid as the temperature rose. 

Tbe ettbct of season was to cause a dlminudon of all the respiratory phe- 
mmena aa the hot season advanced. Tbe maximum state was in sprinj;,and 
the minimum at the end of summer, with periods of decrease in June and of 
increase in October. Tbe diminution in the aijthor was thirty per cent in tlie 
quaniity of air, thirty-two per cent in the rate of respiration, and seventeen 
per cent in the carbonic acid. The influence of tcmpcraturB was considered 
in lelation to season, and it was shown that whilst sudden changes of temper- 
alnre cause immediate variation in the quantity of carbonic acid, a medium 
daffee of temperature, as of CO^, is accompanied by all the variations in 
the quantity of carl>onic acid, and that there Is no relation tietweeu any given 
temperature and quantity Of carbonic acid at different seasons. Whatever 
was the degree of temperature, the quantity of carbonic acid, and all other 
phenomena of respiration, (eU fVom Ibe begluning of Jane to the beginuing 
of September. The author tbcn described the influence of atmospheric pres- 
sure, and stated that neither temperature nor atmospheric pressure accounts 
for the seasonal changes. 

Tlie kinds of exerlion which had been investi^tcd were walking and tlie 
treadwheel. Walking at two miles per hour induced an eihatation of 18.1 
grains of carbonic acid per minute, and at three miles per hour, of 23.S3 
grains ; whilst the effect of the treadwheel, at Coldbath Fields Prison, was to 
Increase the quantity to 48 grains per minute. All these quantities vmy 
with the season; and hence the author recommends tbe adoption of relative 
quantities, the comparison being; wilh the state of the system at rest, and 
apart bom the inflnenco of food. 

AFPLICATION OF THE rilTSlCAI, SCIENCES TO MEDICINE. 

A discussion which has recently taken place in the French Academy of 
Medicine, on the action of iron used as a medicine, has made known tons this 
unexpected fact, that there are physicians wlio deny any influence exercised 
by medicines in virtue of their chemical properties, and who think that the 
physical and chemical actions of (he animal economy differ entjiely l^m 
those which are observed in the vegetattie kingdom. 

1 Tba qusntllj of »l 
air tltlj per cent, the 
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At (be bead or this Tctrograde Bchool {which Ignores the progrcsa mode b^ 
physics Bad chcmisnT in the last cij^tityyenni, and lo whom or^iiizcd bein^ 
arc composed or a, maceiial which is not subject lo the gener^ laws of matter 
which composes the universe) appears a phyaii-Ian colebraiod mot* Ihan the 
rest, Dr. Trousseau, who, raiainj; the banner of vitalism, has declared that 
chemical laws eiplain nolliing whcti used in relalion to man, anil that 
nieJifinal agents act hy unknown and very different means from lliosc which 
chemists suppose. Space docs not allow us lo notice Iho reply made at Iha 
same sittin;; by another physician, Posgiaie, who is also somewhat of a 
chemist. But we shall be asked, What is the pictiso meaning of vitalism ? 
Tilalism is a force In the category of wliat has been called catalytic force; 
this is a word which conceals our ignorance, and which is evidently an 
obstacle to progress. This recalls that saying of Llebig: " If we allow force 
to be created, investigations become useless, and it will be impossible to 
arrive at the knowlud^ of trotti." Vital Ibrce is, then, entirety for those 
physicians who ignore the flrst notions of physics or chemistry, and think all 
Los been said when tliey have installed this senseless word in place of an 
organic Ikct wliich ranks under the laws of mechanics, physics, or chemistry. 
Tilal force Is insufficient lo explain how it happens that a lari:e number of 
substances, suih as sugar, tartaric and malic acids, sulphnr. enlphnn^ts, 
talicine, etc., etc., nndeigo in the animal economy the same changes as when 
subjected to chemical action. 

When we remember that slight compression of a muscle snfflces to develop 
heat, and that its contraction evolves electricity ; Ibat in order to estalilish 
chemical action it suffices to place two heterogeneous bodies in contact, one 
is snrpriseil that medical men should seek to explain the phenomena of Uib 
by "vital force;" as If the material of our bodies was exempted frijm the 
laws that reflate matter; as if what they call vital laws could interfere with 
the plaj of physical, mechanical, or chemical laws. — Sfniman'a Joaraal. 

AN.E3TaETIC ACTION OF CHLOROFORM. 

Dr. Piossek has piesenled to the Physiological Society of Grelsswald an 
acconnt of experiments with clilotoforra, made under the direction of Pro- 
fessor Hunefbld, which seem to establish the following conclusions as to the 
modus opFTHadi of clilorofomi licyond a doubt : — 

Chloroform produces aniesthcsia by abstracting from the blood some of 
the oxygen necessary to the continuance of the organic processes, thus 
causing impaired nutriiionof the central organsand nerves; hence the inscn- 
Bibiliiy of the sensaiory, and the relaxation of the motory, nerves. The 
oxygen of the blood probably combines with the carbon (liberated by (he 
decomposition of the chloroform) to Ibrm carlionle acid; while the chlorine 
and water of the chloroform iBi>bably form hydrochloric acid, etc. Into 
what combination this hydrochloric acid may then enter with the Ingredients 
of the blood, is as yet nnknotvn. The other anicslhelics, ether, amylene, 
etc., act similarly, and their inodria opfraiidi may be compared to -the narcotiz- 
ing or asphyxiating action of carbonic acid or nitrous oxide. 

COUM FACIAL CHLOEIC ETHEB. 
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to the United 3tRtea DitpaitaknTi, it infbrma as that a mixture of otm part 

of cliloroform and two parts of nooriy atwOlate alcobol is c*lled "strong 
clitorlc ether," and is ustd Tor inhalation ; and that In London, and elaewbere, 
a nrealc tlQCtun of rbloroform la nold under tho name of chloric ether, var.r- 
In;; in Btrensth from five or bIx to aiiteen or elftiiteen per cent. Dr. 
Thompson orit^naily (rove the name of " chloric ctlier " to tiie Dutch liquid 
((^ ill G:). In the commerce of this country there Is a preparation (hat 
(COOi by the name of chloric etiier, conslsdnj; wholly or cbieSy of cblorofunn 
and alcobol, which, when mixed witll water, does not separate. On inquir- 
tnif of Mr. William Wolshtnian (of Poweta and Walghtman) what the 
article prepared by iheni under this name was, he stated that their flm had 
prapanjd 11 as they sold it for more than twonty-flve years, since soon after 
Mr. Guthrie's discovery of chloroform, which he called chloric ether. The 
preparation sold by them is obtained by distilling together chloride of lime, 
alcohol, and water, In the proportion of eifrlit ponnds av. of chloride of 
lime to a gallon of alcohol and a suitable quantity of water, and dislillln;; a 
enllon of the " chloric ether." As chloride of lime, on the average, yielda 
from six to eight per cent of chloroform, it is ftir to infer that this prepara- 
tion does not contain more than eight per cent of that substance. It bai 
the followlni; propentes: It is colorless, has an aEreeable, weak odor of 
chloroform, a sweet, spicy tasiS of chloroform, with a coolin); after-imprea- 
sion, somewhat like that of peppermint. Its specific gravity is .892. When 
mixed with water, Iti the proportion of one to twenty, it Is at first cloudy, 
and almost instantly becomes clear, with bat little. If any, separallon of 
chloroform. It Is Ihls latter property that has caused it to be preferred by 
some practiUonen. That the proportion of chloroform In this preparatioa 
varies Is qnlle certain, as Hr. Welgbtman states (hat It Is not always of such 
conipoallion as 10 mix with water without precipitation. It Is quite infiatik- 
mable, and bums with a yellowlsb llame, tinged with binlsh jrrcoii. When 
two tluid drachms of chloroform and fifteen fluid drachms of alcohol (nlnety- 
Sre pet cent) are mixed, (he mixlnre has a specific (p^vliy approximating 
clo=ely to (hat of the above " chloric ether," Such a mixinre contains 
aboat sixteen per cent of chloroform, and when added to water is Instantly 
precipitated. Whether the specific gravity of the commercial article la doe 
partly to water, or whether the chloroform Is so intiraately combined with 
the alcohol in the process of malilnii; as to render the mixture stable in the 
presence of water, has not l>cen determined; but there Is a marked dilf^^nce 
In the behavior of the liqaids with an excess of' water. —IFiZbiun Prober, 
Jr., Ainericait Journal of PharnuKj/. 

EFFECTS OF CARBONIC ACID ON THE SKIN. 
According to a paper recently presented to the French Academy, on the 
above subject, one of the most singular properties of corbonic acid Is Its 
decided effect upon the skin. All parts of the body that come In contact 
with it feel immediately an extraoi-dinary increase of heat which Is n<rt 
exhibited by the thermometer. A person plated in a room heated to 
twenty degrees Centiinade, and plunging bis naked arm into a receiver fbD 
of cnrlionic add gns, feels as though he bad pot his arm into something 
fifteen or twenty degrees hotter than the air of the chamber. This properly 
has been turned to account medically in thermal eBtablisbmcnts where batfafl 
and doocboe of the gas, sometimes pure and sometimes mixed, have been 
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administered to invalids, witb what effect fa not stated. H. Bonssinznale 
BEija thnt in a trcncb of an old anlptiur-mine In Xeir Granada be wjui uliiio'^t 
BoffuoBted and throirn Into a violent pereplradon by this gas, the beat of 
which he believed, at the lime, to be equal to fort; degrees; but lila thcr- 
momelcr, after beinj; left an hour in the ireneh. only marked nineteen 
degrees, — three deKrcea, in fact, less than the temperature of the surface in 
the shade. The professor aUo felt a pricking sensation In the eyes from tba 
effect of the gas, and he was assured by the miners that they almost all 
Buffered from weakness and blindness. 

ANTIDOTE FdK FUOSFB0ETT8. 

Polsoninf; by phoxphoms Is hecoming common fh>m the facility of pracnr- 
ing fHctlon matches. It is, therefore, important thai the antidote which has 
of late been found the moat effacioua should be extensively known. 

Messrs. Antonielll and BarsoreUi have showi^ by numerous experimenta 
on animals ; 

Ist. That fatty matters sboald not ba employed In poisoniiifi by phos- 
phonis, as these matters, far from prevealin); its action on the viscera, on 
the contrary Increase its energy, and facilitate its diffusion through the 
economy. 2d. That calcined magnesia, Boapendod In (Joiled water, and 
admlnisrered lai^^ly, Is the best antidote, and, at the same time, the moat 
appropriate pnT^atiTe to facilitate the elimination of the toxic agent. 3d. 
That the acetate of potash Is extremely useful when tliere is dysaria In 
poisoning with phosphorus, 4th. That the mucilaginous drinks which are 
given lo the patient shonld always be prepared with boUed water, so that 
Uiose beverages may cootala as little air as possible. 



LIEBIG'S ABTIFICIAL TABTAEIC ACID. 

Tfae identity of the tartaric acid prepared artiflclally, i. c, not fVom IDI 
eompounds, bat oat of Its components, by Frolbssor Uebif, has been l\irther 
confirmed by the optical relations of the acid as regards the polarization of 
light. 

This discovery Is likely to throw considerable light npon certain processes 
or the relations of certain products of vegetable lifta. Tbns we see that unripe 
grapes conl^n tartaric acid, which groduatly disappears, and in Its place we 
find Uie mature grape to contain sugar, a caTt>o-hydrate; and since tartaric 
acid Is now prepared ft-om carbo-hydrates, it may be presamed with great 
probability thathy the reverse proeeduru the plant converts the add Into 
sugar. Liebig considers tartaric acid In Its primary composition to be oxalic 
ac|d partly convened into a carbo-hydrate or paired with a carbo-hydrate. 
There are, undoubtedly similar relations between milic and ci(ncoctil,'andtho 
•ntinltrogenous substances, as starch, pectin, etc., occurring slmnltoneoualy 
with these acids In the various fruits. The most recent experiments insll- 
Uited In Llebig's laboratory have brought to light the very surprising fbct 
that roalic acid Is made to yield aldehyde by a simple process of oxidation, 
vil., heating with black oxide of manganese, and that citric acid will yield 
acetone onder the same circumstances. These results confirm Lieblg's theory 
of the constitution of tartaric acid; for the elementary constitution of malic 
add ti that of oxalic add combined with aldehyde, and that of pyro-dtricor 
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citra-conic add, whlcli Is formed t>j heating citric add, coDBlsti of tbe ele- 
tncnu uf oxalic auid combined wtlh acetone. 

Tlio Tutnre iuvcstlgatioDg of these highljr Important dlscorerles promise a 
rich harvest for the phfEiological chemietiy of vegetable life. — SucAnor'i 



ELECTRICAL CONVERSION OF 8UGAB INTO ALCOHOL. 

At a recent meeting of the French Academy, M, Nicpce St. Victor read a 
paper (living an account of some expeiimenlE vhich Ehowed that, Qoder cer- 
tain circumatancea, oloctricity produced the same effect on suKHr as fennen. 
tatlon does, transforming it into alcohol. He found tliat by passing an 
electric current through very sugary whlie wine, tho wine Iorcs all Its sngar, 
and beeomcB mucli more alcoholic. On the other hand, the effect of the 
action of light on absolute alcohol, under certain conditions, is to re-transform 
a portion of (he alcohol buck Inlo ed^st; the alcohol becoming vety sagary, 
and having its strength rcAiced several degrees. 



The gcnemi conclusions of a paper on the above anljiect, recently read 
before the Chemical Society, London, by Messrs. Lawes and Gilbert, were, 

posed of nitrogcnouB matter; thai from five to ton per cent only of thci nitro- 
genous matter of the food was stored up in the body of tbe animal ; but that 
the amount of fat stored up was frequently greater than the amount supplied 
In the food, despite the loss incurred in tlie maintenance of Itie respiratory 
function. Hence tbe comparative values of fattening foods were propor- 
tional rather to the amounu of respiratory than of assumed flesh-forming 
constituents. It was calculatud that In tliosc portions of the carcasses otaxen 
actaally consumed as human food, the amount of dry fat waa from two to 
three times as great as the amount of dry nitrogenous matter, and in the 
eaten portions of the carcasses of sheep and pigs more than four limes as 
great. By substitntlng for the above proportions of fat their respiratory 
equivalents In starch, so as to rilow of a comparison between meat and bread, 
tbe ratios become six or seven to one, and eleven to one, respectively. From 
the independent determinations of Uesars. tawos and Gilbert, Dr. F. Watson, 
and Dr. Adllnft, It appeared that in wheat bread llio ratio of starchy to nllio- 

assumed flesh-forming constituents to respiratory constituents was greater 
than in the eaten portions of sheep and pigs, and quite equal to that of (he 
eaten portions of oxen, — a conclusion altogether opposed to the prevalent 
notions on tbe subject. 

A liEW ALKALOID IN COCA. 

Coca is the name under which the leaves of several spedes of Erythroxylon 
are and have been known in Pern from time immemorial, and which, espe- 
cially among ibe Indians, are used for chewing, mixed with a licile unslacked 
lime or wood-ashes. A moderate use is said to prodcce such an excitement 
of the fnoctions as to enable the chewer to ixmain some time without food. 
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and to bear the {treatest bodily exertions; while an Immoderate chewing of 
coca, llhetliat or opium, frcqncntiy becomes an hnbiinal vice, prodacins all 
the deleterious sjmploma and consequences of narcolics, euch as a stiite of 
bair intoxiciuioD, or half droimiiiess, wllh rislonarjr dreams, prematoro 
decay, complete apathy, atid idiocy. These peculiar symptoms rendered the 
presence of a narcotic principle very probalile, and have induced Professor 
/Wtehler to andertalte the lnresli)(all<Hi of ibo substance. Tlie examination 
bas BO far sacceeded by the usual method for the separation of alkaloids, in 
eliminatint! a crystallizabie base, cocaioe, crystalllxlng In small prisms, 
devoid of color or odor, eiightiy soluble in water, more readily In alcohol, and 
very easily in ether. It possesses a strongly marked alkaline reaction, and a 
bitter taste, and acts in so far peculiarly as It transiently benumbs or almost 
paralyzes the port of the tongue which It touches. It bears some resemblance 
to atropine in its chemical relations, and forms perfect salts with Ihe acids. 

BEBT-EOOT ALCOHOL. 

The following process for distilling alcohol fhim the sapir-beet Is adopted 
at an establish meat In Kent, England. To three-quarters of a ton of beets, 
which are sliced lengthwise by machinery, 300 gallons of wort prepared by 
maceration of beets, to start with, are poured on; a quart of snlphnrlc acid 
is added, an4 at the end of twenty-four hours the slices are ready for distil- 
lation. Placed in iron cylinders, divided Into compartments, each compart- 
ment is drawn upon successively, so that there Is a continuous flow of spirit 
until Ihe end of the process. The spirit Is said to resemble small-siill whis- 
key, and under proper treatment becomes a neutral spirit, useful for many 
Industrial purposes. 

DETERMINATION OF ORGANIC HATTER IN WATER. 

H. Emlle Monnler presented to the Academy of Sciences of Paris an 
tnleresting note on the determination of Ihe organic matters in the waters of 
the Seine. The re-agent which he employs is the permanganate of polossn. 
The wcijrht of this salt decomposed being sensibly proportional to that of 
the organic matter, the problem Is reduced to the determination of the 
wei^'ht of permanganate decolored by a gi™" quantity of the water, 

The test-liquor which he employs is prepared by dissolving one gramme 
of pnrc permanganate In one litre of distilled water; each cubic centimetre 
of this liquid contains one mlUigramme of Ihe salt. To perform an analysis, 
proceed as follows: — 

Pour into a matrass n half-litre (about a pint) of the water, and bring !t to 
Ihe temperature of 108' F.; add through a pipette one cubic centtaicire of 
pnre sulphuric acid; then add the test-liquor until a, permanent coloration is 
produced; the nnmber of cubic centimetres of this liquor added, gives at 
once in milligrammes the weight of the re-agent decomposed by one litre of 
water. At about 158' F. the decomposidon of the organic matters Is rapid; 
at common temperatures it would require more Chan twenty-four honra to be 
eomplele. 

The senaihiiity of the permanganate is very great; one gramme of tannin 
in two cnliic metres (or one pnrt of tannin to two million parts of water), 
and even one part hy weight of suiphutotted hydrogen la eleven million 
parts of water, will discolor il.— Cosmos. 
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TEGETABLE COLORIKG MATTER. 

According to H. Filhol, tbere exists in nearlj all flowers a eabstance 
which is scarcely colored when In solution Id acid liquids, but which beconiea 
or K beautiful yellow color when acted on b^ alkalies. This snbatanco has 
the following propenlea. It Is eolid, wtd of a. slightly green lab-yellow 
It Is anci7SU.lli£ablo, soluble in water, alcohol, and ether, and not volatile. 
When ruQislened with atrong bydrochloric add, It takes > bright yellow tin 
which immediatel)' disappears when the mlxlnre is diluted with wate 
leaTing an almost colorleas solntion, to which alkallea communicate a yello 
color. The mattfr la fonnd In the green pans of plants aa well as the floi 
era, and la. no doubt, the yellow dye found in the leaves of varioaa plants. 
H. Filhol adopts the name given to it by Hope, and calls It XatiOiogeM. 
Mosses, be says, do not contain it, or, at most, only a trace. It is also 
allsent fhim some flowers, among others the Pelorgonium Zonule, and in _ 
nam Papaver rheat. Camellias and Salvias. These Sowers, nnder the influ- 
ence of ftlltallos, become blue or violet, without the leaat mixture of green. 
The coloring matter of these flowers Is much less alterable under the 
Influence of air and alkalies than that of most other flowers. 

Chemists who have examined yellow flowers have proved that they owe 
their color to several Immediate principles; among othere, xanlkine and xan- 
Otdne. The author has discovered xarHiyiiK in fruits as well«s flowera. — 
Chemicai JVeua. 

OH THE POISONS FOUND IN ALCOHOLIC SFISITS. 

The following communication on the above subject, by Dr. A. A. Hayes of 
Boston, appears in the Boston Medical and SargiaU Journal!^ 

Frequently, within the past few years, the pobllc Journals have called 
attention to the existence of poisonous bodies, especiully strychnine. In the 
aplrila produced ftom grains, and no little excitement has grown out of such 



A somewhat extended series of analytical obaervallona on these spirits, 

tnent could tie found, and my conclusion has been supported by the testimony 
of those who are opposed to ihe manufacture, hut who frankly admit that 
no case has ever tUlen under their notice, at the places of manufucture, 
which would lead to even an inference lu regard to the adding of any dele- 
lerious body to the distilled spirits. The addition of non-Folaiite bodies to 
the tormented worts, If made, would not coniaminate the spirits distilled 
from them, and It Is probable that the supposition, in relation to the use of 
etrychnlne for the purpose of Increasing the produce of whiskey, arose ft-om. 
the ruM of a foreman, who wished to conceal the particnlar chararteristicB 
of bis ferments in daily use. In low places where snch spirits are retailed, 
drajcs which prodaes narcotic effects or temporary freniy are doubtless 
resorted to in special cases, while the infUsIng of pepper or salt is not a very 



Cases of sudden poisoning by the low-priced, common spirits ftvquently 
occur, wblch are not necessarily referable to poisons of foreign origin. 
5ome of the so-called fus^-oi!i, produced in the fermentation of mixed 
grains, either aound or nder they have become injarcd fVom exposure, act 
as powerful poisons, and in some states of depressed action of the buutan 

Gooylc 
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tjtwa, fWtal effects woald doabtleas follow ftom the IntrodnctkiQ of Bnch 
oils Into ibe Gtomach. 

As a general gCaCemeDt, the spirits produced in this country to serve as 
beverages are remarkiible for ttioir purity and freedbm from any EubstHnceS 
which caiefUl rectllicacion van remove. When, tlirou^h a^ and suitable 
exposure, the oils coDtsined in Ihcm have passed inio ctbcreal bodies, and 
thus ripened the spirits, they become cqaal In soundness and purity to any 
proiiuctB imported from abroad, and far less dalecerloua than most of the so- 
cuUed brandies of the presoni time. 

Then Is, bowerer, present in the newly distilled, and In ibost cases In Che 
oldortplrlts, a sour<£ of danger which, so far aa I can learn, has been over- 
looked, or possibly attributed to criminal intention, which should be publicly 
known, and la of especial interest to the medieat profession. 

Newly diiitilied spirits, of the most common kind, of\en contain xdiaof 
<xi/per. qf lead, or tin, derived from the condensetB in which the vapors are 
rednrcd to a fluid form. The quantity of copper salt contained In the bulk 
usually taken as b draui^bt is sulScient lo produce the minor effects of 
metallic poisoning ; the cnmalatlve cbaractEr of these poisons may even lead 
to futal consequences. With a knovrled^ie of the fHct now stated, instead of 
resting on a supposition of the existence of an organic poison In the spirits 
wliich have caused sickness, the pbySiclan may notice the symptoms of 
metallic poisoning in persons Rddicled to the habit of consnming newly 
distilled spirits, and interpose his aid in preveuclaf; tbe fatal termination of 
TJclous indalgoncs. 

Since I Srst demoneCraCed tbe fact of the frequent occurrence of these 
metallic salts in the more recently roannfactnred spirits, tbo Inveslipnlion 
has taken a wider rani;^, and tbe results have proved that as all spirits aC 
one time were new, so with few exceptions, arising froia peculiar rectlfl- 
cations, most spirits have been, or are, more or less contaminated by 
metallic compounds. Old or more matnred spirits have generally lost every 
particle of the salts once held tn Eolation. Changes in the organic solvent 
have caused the deposition of the metallic compound, accompanied by tbe 
on;anic matter Troni obvious sourcCB, and In such splrils the metalUc oxide 
Is always found, if it has been present, In the dark-rororud matter which 
has been deposited at tbo bottom of a cask al rest. This dark deposit has 
the appearance of, and has been mlstsken for, charcoal, detached from the 
charred staves of tbe casks In which the spirits have been stored. 

Of (his dark deposit every sample has, on examination, afforded abun- 
dance of copper, copper and tin, or copper Bud lead, even when taken traca 
the finer qualities of foreign spirits. 

Observations have been made on the nature of this change fhim a eoluhle 
to an insoluble state. Samples of new spirits have been kept in glass ves- 
sels until tbe whole metallic salt has fnllen in dark Hocks, leaving the clear 
'£uid free (torn any metallic componnd ami perfectly pure. 

It appears, therefore, that matured spirits lose their poisonous Impregna- 
tion durinj; the timo necessary to adapt Ihem for use as boverajieB, and llint 
while the clear, transparent fluid conluins no metallic impregnaiion. a turbid 
though ripened spirit may prove deleterious Ibrongh lis suspended metallic 

In order to avoid the polsonoua elfects of these sails, perfectly well- 
rlpencd and clear spirits only should bo used in the preparation of medicines, 
and when ordered as restoratives, no new or lucbld alcoholic fluids should 
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or soiBKTtnc sibcotest. 

be allowed to enter the n> 
datlon or tiiis eubject, tl 

Tlie origin of these Baits f« connerted with the prodncilon of arids, as well 
B9 oli'oliol, in f^iuentfn;; vats. Wliea the wort Is Bulyertal To lieul In the 
Bllll, oretfc, butyric, and other ncida fine with tho vapor of akoliol, and paea 
Into the rondcnter, now most rointnonly made of copper, with msFset of 
lolder contBinIng lead. At tlie Inslnnt of condeDHMlon, these acids exert a 
power of corrosion on tlie metals quite unsuspected, and the snlta formed 
dissolve hi the spirit. Where condensers of pare tin aits used, no copper 
■alt Is found, and a little tin salt takes Ita place. 

With the vapor of dllnle alcohol some vealcnlar vapor of lie wort Is emt- 
rled forward, and the dextrine which can be fonnd in the eplrlt; another 
portion of soluble orcanic matter is abstracted from Che wood of iho cask, 
and this Is often tannic add. In the subsequent chemicnl chan^'cs, these 
Or|;unlc rompounds unite with the salta, and fall In [lie fonn of a sul>-{;runa- 
Inr, d)irk matter, seen In colorless spirits of all kinds. In dctcctm<i tho 
metals held In aolution, the extract obtained, after evaporatlntr tho spirit, 
must be destroyed, as usual In loxlcolOEips.1 tosting, and an acid solution of 
the oxide obtained ; or the extract niay at once be mlxcdf with carbonate of 
soda, and the metal redui^ed by the blowpipe flame. When the deposit it 
tlie Bubject of trial, tho metal or metalfl appear on fluxioi? w" ' 
of soda, In the Inner flame produced by the blowpipe, on charcoal. 



The tbllowlng Is an abstract of a lecturo recently delivered on the above 
sntiject, by H. Clande Bernard, Professor of General Phj'giology of the 
Faculty of Sciences, Paris: — 

We have hitherto maintained that Idlosyncraf les ou^ht to be referred to 
certain peculiar orjfanic predispositions, which, far from introducing pliysi- 
ological laws of en entirely novel character Into the economy, arc the natural 
result of the properties enjoyed by the nervous Eyatem. 

It is also known that animals debilitated by wane of proper n'ounsbment 
submit less readily to the agency of certain poisons tbanoiliers In avlKOrous 
state of health ; but it has been questioned whether similar modtflcntions are 
dne to nervous Influence, and whether the diminished activity of tbe absorb' 
ent powers is not sutSclent to explain them. In order to settle t^e question 
at once, I Injected an aqueous Eolution of woorara Into the veins of two 
rabbits, one of whom had been previously fasting, while the other was duly 
(fed; in this manner, absorption was entirely dispensed with, the poison 
being M once conveyed into the blood. The result was snch as might have 
been expected. To poison the fasting animal a dose larger by one-third was 
required than had been found snlllcient to destroy Che other. It Is, therefore, 
perfectly clear that nil this class of phenomena must bo entirely referred to 
the nj^ncy of the nervous system. 

But, while the animal is in some messuro preserved from the noxions 
Influence of certain poisons throush the mpidly-increaslns debilltj- of its 
nervous system, it becomes obnoxioas to the action of morhid influences of 
a totally different character. It eveu appears to me that in our nosological 
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damincsdons this ^cnllar liability of the Eystem might be turned to 
account as regards the etiology of disease. 

To oddnce a characteristic instance of this: wheu tVogs have Ijeen kept 
for a Ion? space of time in captivity their hcaltb declineii. and nicerationi 
arise around the nose and mouiU; the nervons iyst«ni being in this caee 
considerably depressed, tbe animal Is, of course, found to reeiat much Ioniser 
the action of atrychnia and eimilar poisons, wliile parasitical aifettions spread 
with fotrAil rapidity. Fro^ arc sabject to tbe growth of paiuslilcai fungi, 
wblcb, afler a certain lapse of lime, occasion the animal's death. Now, If a 
healthy frog id placed In a jar containing others affected with the uliovo- 
menlioncd disease, Iho new-comer Bet» contaj^on at ilcllitnce; while if 
anotber fro;;, affected with ulcerations in the Ticlnity of tbe natural orifices, 
la Introduced into the jar, the paraaitieal vajfetation covers it at once. 

It has lieen found that similar affections always have a strong tendency 
to arise in animals in a law state Of health. Tbe Itch, a disease which fre- 
qaently prevails among horses and sheep, is scarcely ever found to attach 
onlmnlB in good condition ; and. In man, the lower classes are known to be 
a prey to vermin, especially in childhood and old a^e; wbile per»)ns who 
live under more favorable circumaiances are scarcely ever affected with this 
inconvenience, except towards Ihs latter end of long and painful disCHses; 
for It Is generally in sncb cosoa that the morbus pedicularii has l)cen observed. 

The decrease of nervous power equally constitutes a predispoelllon to 
putrid, contagious, and virulent affections; the fact ii wcli known to veleri- 

It wonld appear, therefore, that an opposition exists betwi^en the two 
great ciasEea of disease we have just examined; in pro]K>rtlon as the animal 
grows more sensible to (he action of the neurosthcnlc poliion^, the power of 
resisting the Influence of putrid substances is increased. How is this differ- 
ence to be acconnted for ? We shall attempt to give you a solution of the 
difflcully. 

That the chemical composition of the blood should hicessantly be modi- 
fied, is one of the essential conditions of life; repairing, as it does, the daily 
losses of the ecunom;', and renewing the elements of all tbe Cissaes which 
enter Into the system, the blood may be compared to a torrent which con- 
Unualij pours out new sn1>auinces, while other elements are flowing into It; 
and the stronger are the animal's vital powers, the more rapid are tha 
successive chan;^ of the blood; a fact principally observed In birds, which 
er^oy greater vital energy than any other class of animals. Tbe uniAter- 
rnpted continuation of circulation is, therefore, in such animals, of still 
greater importance than in others; Ibo blooil cannot stagnate without 
promptly acquhing septic properties. If (he tributary ves^le of a mnscle 
are tied in a mamtnal or bird, it becomes a putrid mass within iwenty-four 
hours; in a balrachlan tills change wonld not lake place before a mnch 
lonjrer space of lime. 

Now, you are aware that the nervous system presides over all the phe- 
nomena of life in which motion Is concerned; as soon, therefore, aetheneries 
are impaired, circulation languishes, and tbe chemii^al coinposlllon of the 
blood becomes thereby liable to important changes. If, therefore, an animal 
heins given, It is our purpose to preserve It from the action of woorara, 
01 siniiiar poisons, wc must lower Its forces. If, oa the contrary, we inteiul 
2a« 
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to preMrre f t (htm Mntagloiu dlsflueg, ve innBt iDcreoee'them by all poesible 
means. 

Bat these septic bodies, or spedflc poisons, nre almost InTaritltilyoT^nlc 
Bubetances, and am proilacecl within a living orKiinlEatlon ; here we have, no 
doabt, a pe^^nllRi and characteristic tiiological action; we need not, there- 
fore, be EnrpriEEd to see pBlho!oi;lH<B tndcnvoring to withdraw thla class of 
plionomena from the doniHin of ptiysiologj', in older to make them the 
exclusive property of medicine. 

We ranst not, however, In my opinion, give up all hope of connecting, 
one day, these morbid phenomena with the laws of pliysiolOB'- If at 
present unable to do so. we shall, no doubt, succeed at some nitnre period. 
Is It not. In fact, quite possible that in animals certain physiological con- 
ditions mny arise which would cive birlh to vimlent poisons? We are 
awnre tbat In a perfect state of health several creatures are venomous; 
that Is to say, they possess a peculiar vlros which nature has given them for 
the purpose of killing their prey and defendlnf; themselves from their 
enemies. Here, then, wo have a physiological vinia; how Is it produced 
trlihin the system 7 The difficulty Is quitu as great as with regard to morbid 

It would appear that In several cases the noxious substance prevails 
throughout the economy; In olhcr cbkcb, we only discover It in certain, 
fluids. The vims which occasions hydrophobia belongs lo the latter class; 
it resides exclaslvely in the animal's saliva. We are not yet aware whether 
any one of the salivary glands Is lis peculiar seat, or whether it Is Indiffer- 
ently secreted by all of them. No experiments have been tried on this 
point; but it has been experimentally proved thnt the peculiar vonomoog 
principle does not exist In the blood; transl^slon does not convey (he disease 
iVdm a mad do;; lo a healthy one- 
It li a singular fact, and one which preeminently deserves our attention, 
that in so mneral a disease the virus, which alone is capable of transmitting 
the affection, should be exclusively localiied within one single apparatus, 
without existing in (he blood at targe. Yet, If we reflect upon the question, 
we discover In the physiological state a greet manysimilardispositions; the 
principles which concur in a vast number of physiologlesl functions, — pepsin, 
ptyaline, and the active principle of the pancreatic juice, are they not created 
by special glands? And is not the Tenom of serpents, which does not exist 
witljin the blood, produced by a special apparatus? Tiewed in Ibis light, a 
mail don resembles a viper or a rattlesnake. 

But, on the other hand, there exist several virulent diseases In which the 
blood really appears to contain (he morbid principle. This is the case with 
thc(<:landcrs; and it is a well-known fact (hat heallhy animals may belnfected 
with the blood of a diseased horse, as well as with the slimy matter chat 
escapes fi'om the nose and mouth. 

But another particular which will, perhaps, excile your astonishment, la 
that the normal secretions, bite, saliva, gastric juice, and so forth, do not 
appear to contain the slightest vestige of Ihia poison; while, on the other 
hand, the pathological fluids appear to be impregnated wilh It, and possess 
the property of transmitting the disease to sound animBls. — a fact expcii- 
mentally proved with regard to pus, the fluid contained in a hydrocele, and 
various other morbid secretions. For this reason alone are the autopsies per- 
formed on animals that die of the glanders attended with so much danger; 
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Ok vlrnB perradeB llie wbote ejtteta, and tbe fltigbtest wound is tmffldent to 
inoculate the complaint. 

Tou need not, however, be agiontshed at this Binjtilar property; yon hare 
already witnessed the repiilpEon which the solivnty eIbiJs evince for certain 
BDbstances introduced Into the blooil ; and why shoald not certain morlild 
principles be in this manner rejected fiotn all the secretions In which [he nor- 
mal I'ondilions remain unimpaired? The eame Ihlni; appears to take place 
with respect to the contagious pneumonia of homed cattle. We are aware 
that volatile emanations transmit the morbid principle; Lnt enperlmonlg 
have been tried (In Belt'iuni) for the purpose of inocnlatine; tt directly to ani- 
mals, as a preservHlive afjainst thedlEeaec. SomrlhIng similar to Ibe process 
of inoculation In the small-pox was expected to resnlt fh>m this; It was then 
discovered thai neither the animal's l>lood nor any of the flnids of tbe econ- 
omy was endowed with the property of propatratinK the complaint. It appears 
to have chosen the lun^ for Its exclosivc seat, and the liquids therein con- 
tained, pus, lymph, etc., are alone endowed with the property of transmitting 
the complaint. The fntenec local inflammation which follows the operation 
stifflciently testifies to the notions properties of this vims; and when, In order 
not to spoil the animal's Sesh, [he tail is selected as the point where inocula- 
tion is 10 be performed, Iho subsegnent inSammatlon frequently conees It to 
mortlty. 

Here, then, we have another viruB which exclnsivel.v resides in the tissues 
of the Itin^, and is not found in the blood a[ large; but even In the normal 
BiHto a great many substances are found in various tissnes, which do not exist 
In this fluid. Thus, mnscular Heah contains a large anioanl of salts of potash, 
while scarcely any trace of them is fonnd In the blood; in a word, the vari- 
ous bodies fonnd In dilfereat parts of the economy are not invariably repre- 
sented in the torrent of the circulation. 

Tbe history of specillc diseases offers, therefore, nothinn which cannot 
Hlllonnlly be explained. It now remains fbr us to discover the physiological 
prosresB by which a vims may he orisrinated. Nothing is easier than to pro- 
duce putrid afTecllons in sound animals. Thus, when transfusion is per- 
formed under the ordinary conditions, ^ when the blood Is conveyed directly 
^m one animal into the veins of another, — no aceidunta whaiever are pro- 
duced; but if the blood is allowed lo remain for a short space of time in 
contact with the atmosphere, and If the serum la then injected Into the 
vessels, all the symptoms of putrid resorption are observed, and the ani- 
mals die after exhibiting all the cliaracterlstic symptoms of putrid infection. 

The blood is, therefore, capable of acquiring tosie properties without the 
Intervention of any foreign principle, merely through the modilications which 
talto place In its composition when life Is extinct. The same resalts may he 
attained to wiihont even drawing blood fVom the veins. If the blood of a 
fasting animal is directly injected into the veins of a healthy one, the latter 
Is poisoned exactly in the same manner as before; and yet the blood, in thia 
cii^e, has dot undergone any previoas decomposition. 

The Introduction of foreign principles, of conrse, acts upon the blood with 
still more intensity; nearly all the substanceB known under the name of fei^ 
ments are endowed with the property of communicating a deleterious influ- 
ence lo this fluid. When yeast is introduced into an animal's veins, passive 
hemorrhaire, and other adynamic symptoms, are immediately produced, and 
death takes place within a ftw days. Now, if the BniLnal'B blood is trans- 
fused into another's veins, all the phenomena previonsly described take place 
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In rapid iuccewioQ, exactly u If ;eut, uid not blood, had been directly 
ponred Into tbe TeBt>eT». 

It seeme likely that in this cage a aeries of decompositions take place within 
tbe blooil, whicli i^re rise to other rcrmcnia. The well-known experiment 
related In Prln|{le's work on Aimy Disease* appean to tally with the result 
of OUT own experimeuts. 

(In order to prove the influence of putrid omanMions, eveo st a distance, on 
the chemical phenomtna of lift, he plunged a thread into the yolk of a rotten 
egg, and then luapended it in ajar contalnlnjc the yolk of another e^, and 
under (bese circnmatancea decomposition took place with for greater rapidity 

We, therelbre, percelre that all this series of phenomena hold intimate 
connection with ibat mysterioni chemical process known under the name of 
catalysis. The theoiy of fenneniatlon Is at piesent so imperfectly known, 
and or|{anic chemistry has in Uiis respect made, as yet, so little progress, 
that it would bordly be fair to reproach medicine with iu deflcicncles on this 
point. There exists a whole series of diseases which evidently result from 
the cbemiral actions which take place within tbe body. It is, therefore, 
cbemiiitTy alone which. In its fumre pro){reBs, can teach us the physlalogicai 
lawi whicli embrace this particular bnuicb of medldna. 

CATALYSIS AND CONTACT ACTFOK. 

It la well known tbat a super-saturated solnilon of cryiiallized snIpluUe of 
■oda, exposed to the air, ciystaitlies suddenly when touched by a glass rod, 
but that It does not crysiailiza when this rod is healed lo one hundred degt«eB 
CentlgnKle. Ltewei attributes this action to [he air adherent to the rod; and 
It then becomes an interesting question, whether the air sJone sufflcea for the 
production of the result, or some peenliar quality contained in the air ? 
Tbe tatter SQpposition seems tbe most probable, since it is not caused by air 
which has been Altered thronijh cotton contained in a tube, nor by air which 
has passed throngh a properly arranged series of flasks, connected by tubes 
of glasa. Air thus agitated, or heated by friction, may he broo^ht in con- 
tact with the super-saturated solurion, under the form of a continued current, 
without determining the ci7Stalliiation, which commences immediately in 
the presence of normal air. LiEwc! attributes the iiKidificatiqn produced by 
the air to the Mction produced in his mode of expeiinkCnt, and a recent 
experiment of his papil Him provei that it is so. 

The air thus rendered passive by Loiwei is called adtmamic aJr. Him has 
observed that the air is rendered completely adynamic when it escapes after 
compression in the form of a Jet fVom the receiver in which It was confined. 
After this compreasion it can be directed with impunily into a solution of 
Bulphate of aoda satorated by heat in a closed vessel. On the contrary, the 
BOlntion solidifies instantaneously if, by the sanie lube, and without any 
derangement of tbe apparatus, some bubbles of ordinajy air are allowed to 
pass into the solution. Hera, then, is an action purely mcrhanicai which 
replaces the action of beat, areraarkabie example of the correlation offeree, 
which raises a crowd of questions, and which leads to the inquiry, if an 
identical composition of tlio air should always have an identicAl actiou Upon 
a living lieing; if air rendered adynamic by a storm is not found in diifei^ 
•nt conditions, in relation to organized beings, tlian air long nndisturbed ? 
This brings lo mind that Scbneder and Bnsch have shown that fermentatioa 
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ii not caused hy idr Sttered throngh rotton 
rendered adjoamtc liy the process of Hin 
pBssivitj 7 

It is an arpmient more in feTOr of this theory, now held by the advorsfes 
of spoiilaneous generation, to know that It is not by i^rma of Inftiaoiin 
soapended in the aJr that itrmentaion or pnirGfaction ia ranied on. Tlieiie 
experiments appear to us to tonoh questions of the greatest Importance In 
the 9i*ienre9 of observation, as well as others relatin;; to the most interesling 
considerations in cosmogony. — iSiiaman't Journal, November, 1800, 

, OK THE ASSIMILATION OP ATMOSFBERIC K1T80GEN BY PIuiNTS. 
It Is well known that a eontroversy baa been goinpr on for some time 
between MM. Bousslnganlt and VilW, of France, respecting the assimilation 
of atmospheric nitrogen by plants, — the results of the eiperimenis of thB 
latter chemist indicating that ptaniBcun assimilate nitro^n, and those of the 
former that no lucA odi'tui talreiiplaa. At the tnst meeting of the Americaa 
Association, Professor Pugh stated that he had, andcr the auspices of Sir. 
Lawes, the well-known English agriculturist, and at an expenjse of six Ihoii- 
Band doliais, devoted three years to the investigation of this question ; and 
the conclusion arrived at, without going into detail, was, that no aisiniilalioa 
df gonoru nifnM/«H takes ptaa: a result coinciding with (hot arrived at by 
Bousslnganlt. The experiments had been conducted with the chief cereals, 
wheat, barley, oats, peas, beans, bnclcwheat, clover, and tolHicco. In re- 
gard to all but the leguminous plants, tliure was no doubt as to the alwva 
result. With the hitter, the experiments were lees decided, in conse- 
quence of iheir not having given results so satlsfactoty as in the cues of 
the others. 



Since the determination of the value of ammonia, ammoniacal salts, and 
niCrogenoDS compounds generally, as fertilizers, the artlfltlal production 
of ammonia has been regarded as a problem of the highest interest to 
a^culture. But to arrive at tliis resall it is necessary to obtain the 
nitrogen elsewhere than in organic nitrogenous matters, which may, for 
the most part, be employed directly as manures, and of which lh« limited 
quantities and elevated price permit in any event only restricted and costly 

Atmospheric air is an inexhatisrible and gratcitoQs source of nitrogen. 
However, Als element presents so gnM an indiSbrence In its chemical relic- 
tions, that, notwithstanding the numerous attempts which have been made, 
chemists have not heretofore succeeded in combining it with hydrogen, so as 
to produce ammonia artificially. This result, so long desired, is reported to 
have been obliUnod during the past year by two French chemists, MM. 
Mar^erritte and dc Sourdeviile, who employ as their agent in the process, 
tlie earthy base, baryta, conver^ng it, by the aid of atmospheric nitrogen, 
into cyanide of bariutn, and producing iVom this last ammonia by the agency 
of vapor of water. Tlie foiiovring is a brief resume' of the process employed: 
The baiyta is prepared to the first Inatanix by subjecting to a strong heal, in 
an earthen retort, a mtxtuie of carbonate of baryta <tbe conutwn ore of 
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IxuTtB), coat-tar, and uiwdnet. Each molecule of Ihe c&rbonate beln^ thus 
braa^bt in contact with tbe reducing agent, carbon, excellent results are _ 
obtained, the decompoaitioa of tbe carbonate being easy, ani! tbe produce of 
baryta abnniianL (It was from observing ttie odor of ammooia, wbich waa 
at times developed during; their cxperimeiits upon this mcitioU.of preparing 
bBryla, that the aulhont were led la the discovery in qtiescion,) When Iha 
baryta thus obtained is roicined in the presence of charcoal and atmospberic 
air, it combines readily nith carbon and the nitrogen of the air, and a fbrma* 
tlon of cyanide of barium and carbonic oxide results. This piodael irf 
cjanide of barium is then received Into an iron cylinder, tbrougb wbich a 
current of steam at a lempeiatnre of about five hundred and seventy-two 
degrees Fahrenheit is passed, and nnder these circumstances tbe cyanide of 
barium disengajfes in the form of ammonia all the nitrogen which It contains. 
Trials made by the discoverers of this process, upon a tolerably Itu^ scale, 
■re reported to have been eminently succcssfnl, leading them to hope that 
not only the various cyanides employed in the arts, but also a 
nitric acid, may thus IM economically produced. 



Fi«vions to lhejearl857,our knowledge of the eonrce«of tbe most impor- 
tant (aRTononiically considered) of the organic constltnenti of the food of 
plants, nitrogen, was limited (o the following substances: — 

Ammonia and its salts. 

The nitrates of the i^kaliea. 

Tbe cyanides of potassium and sodium. 

These substances have been proved, beyond all dotibt, to bo capable of 
ftimishing nitrosan in plants; but there are other bodies whose capability of 
supplying this element to vegetables is still a tpuatio oexala. TbcsD bodies 
are Tree nitrogen, — that gas which forms the most abundant constituent of 
the atmosphere, — and the nitrogenous organic matter termed human (tbe 
altered remains of plants), a iiahsumix which is present in every fertile soli. 

There are, I believe, but few ve^tabls physiolofrists who now insist that 
plants are capable of assimilating nncombined nitrogen; but many of the 
most cclcbreled investigators of phyto-chemistry, whilst admitting that 
plants derive a large proportion of their nitrogen trom the ammonia of the 
Bimosphere and tbe soil, maintain that the greater proportion Is furnished to 
them by the soluble organic matter of the soil. For my own part, I have 
satiflfied myself, by numerous carefully conducted ejtperiments, tbat neither 
the free nitrogen of the atmosphere nor the combined nitrogen of hnmai 
can be assimilated by plants. I have fXirlher satisfied myself that the nutri- 
ment of plants can only bo supplied bj SDhetaucea of a pnrely Inoi^nic 
nature, under which designation I include a considerable number of sub- 
Btances — such as ammonia and urea — which are commonly, thoagh I 
believe incorrectly, considered as pertaining to the organic kingdom. Some 
of the results of my researches in this domain of science have been published 
in various joumata sinco 1SJ7. Tlicae researches prove that the sources of 
the nitrogen of plants are not limited to the sub.^uinces above enumerated; 
but thai, in addition to these, urea and the cyanuratcs of potash and soila, 
compounds exceedingly rich in nitrogen, are capable of yielding that element 
to growing plants. Blnce the pabllcation of these experimental ressles, I hara 
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«Miip{«d inywlf In InTegHgftrinK itftl farther the fntereitlnfC eobjert, and I 
nave now to announce the addition of two Bubstonces to the Ibc of those 
capable o( famishin); nJlrot^n to plants, namely, nitrate or potash and ferro- 
cyanlde ot polasHlam. The experimentB b? which I succeeded In provlnf; 
the availahillty or IheM bodies, aa food for plants, were conducted 10 the 
folloirinf^ manner:-' 

A namber of peas were selected, some of which were dried, submitted U> 
•naljsis, and found to contain 4.365 per centum of nltroj^en. Others were 
■own under the following circum stances: Gve earthenware vessels, respec- 
tlveij labelled Nob. 1, 2, 3. 4, and S, were partly filled with briek-duat, and in 
each were Eown eight peas. These were mannred with a mixture composed 
of ttie following; IngredleDta: The double silicate of potash and soda, chloride 
of sodium (coTnmon salt), carbonate of lime (chalk), hydrated Bulphate of 
hme (gypsum), freshly precipitated pboBpbates of lime and ma^esia, and 
calcined bones. In addition to this compound, which, 1[ will be perceived, 
was Bltoijiether destitute of nltrogeD, Noe. 1 and 3 wera supplied with fBTTO- 
cyanlde of potassium, and Nos. 3 and 4 with nitrate ot potash. Both of 
these Bubstancee are well known as nliro|;enons compounds. No. 5 was left 
witbODt any nitrouenous substance. The vessels were placed under mlasi 
shades, and supplied with suflldent light, and with ^ ttted fVom the slightest 

The seeds were sown on the SSth of Much, 18H0, and, wilh three excep- 
tions, germinaled and developed info plants. Daily, during the growth of 
planits they wore supptieil with carbonic acid, both lo the gaseous state and 
dissolved in water- 
On the 24ih of May, the following results wero observable. With one 
exception, the plHnts in Nos. 1 and 2 had attained to a fair size, and looked 
Jbeallhy; and, with two exceptions, the ssmB may be Eaid of the plants in 
Nob. 3 and 4; all (he plants were In flower. In No. 5 the result was differ- 
ent; the seeds hail germinated, and the plants grew favorably for a short 
time, but, at the period above mentioned, presented small, sickly, and de- 
caying haulniB, and no appearance of flowers. 

On the 12th of July the plants to which Ihe nitrogenous substances wera 
. (applied bud perfectly matared their sefeda, whilst tbo»e grown with Che 
non-nitroK;enoas manures hod withered away, after attaining a stnuted sta^ 
uie, and without having mode any attempt at maturation. I may here 
remark that the peas grown under the clrcum stances thus descrilied wera 
not what would lie considered good by a market gantener, and there was 
but a poor return for the seed. My object, however, was not to grow a good 
leguminoas crop, bnt merely to endeavor to extend our knowledge of the 
nature of the food of plants. 

Some of the plants— straw and seed — grown In Nos. 1 and 3, wera ana- 
lyzed, and were found to yield an amount of nitrogen, which, compared to 
that contained in the original seed, was as thirty-eight to one. The nitrogen 
in the plants t^wn in Nos. 3 and 4 was found to be greater In quantity, In 
the proportion of thirty-four lo one, than tluU contained In the original 
seed. This increaso, which could only have been derived fhim the nitrogen 
In the yellow pruasiate of potash and nitrate of potash, proves tliat these 
substances should be added to the list of materials capable of being used as 
a nitrogenous food by plants. 

I intended to try some experiments this year with reference to salpho- 
cyanlde of potassiani and uiie acid, as sooicea of oitrogeu A>r plants, bnt 
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the WRTit of a snlHdent number of lari^ j^lasa ^htutea, and.tli« peeaKatly 
constmcted vessels attached to theia, wblcti I empLn; in Itiese experimenia, 
ol>U)[ed me to abandon my intention so to do Tor tlie present. Sulpho-ciao- 
Ide of polassinm, like tbe rerrocyAiiido of the same base, la Innocuoos, rich 
in nitrojien, and very soluble. Uric acid contains a iarKor proportion of 
nilrot^en, but is rery spurinBiy soluble. I have no dou4t that twth subalan- 
ce9 will be found capable nf minlMerint; to the wunts of vegetable Ufa. Ic is 
alao probable that ferrocyankle of polaasium is capable, like ita kindred snb- 
alanre, the yellow prusslaie, of reoderlDg op tu nitrogen on the demand of 
the plant. — Chtmical Neun. 

ON THE FORMATION OF CARBONATE OF LIMB AKD MAGNESIA. 

Mr. T. S. Hunt, of (he Canadian GeoloKical Survey, states as the result of 
his recent reaeorrhes, thai " if we mingle In equivalent proportions the chlo- 
ride.' of calcium and magnesinni in concentrated boIuiIdd, and then, having 
precipitated [lie bassa by a Blight excess of carbonate of soda in the cold, 
expose the mixture for a few hours !□ a closed dosk to a temperature of 200' 
—212^ F., the pasty mass is enllnsly transformed into a beautiful Kraonlor 
powder, made up of spherical, translucent, crystalline grains, wliich are 
sparingly soluble In cold, dilute, acetic acid, aiid are a double cartonate of 
lime and maicnesin. In my previons and pablished trials, at lemperatures of 
300= — 400' F., Ihe prodnct was much less beautiful, and was mingled with 
carbonate of ma)[nesia. It now remains to be seen whether the combi- 
nation may not be slowly effected at a temperature much below SOO" F., and 
experiments upon this point are in progress." 

ON THE PRODUCTION OF OZONE BT MEANS OF A PLATINUM WIKE 
MADE INCANDESCENT BY AN ELECTRIC CDEREKT.-Br M. LB 
EOUX. 

If a platinum wire, not too large, be made Incandescent by an electric 
-current In auih a manner thni the aacendinj; flow of hot air which bns sur- 
rounded Che wire comes in direct contact with the nostrils, an odor of ozone 
Is perceived. The experiment may be made in the following manner: A 
very Une platinum wire is taken, formed in any shape, and supported in an 
almost horizontnl position in any saitable manner. A glass funnel ia placed 
over this, so that (he air has suttlcient access (o (he wire, on which is adjusted 
a glass chimney of a suitable length; tbe oiijert of wfaii.'h is to cool the gases 
heaiflil by the wire. The wire la then made incandescent by means of twelve 
or fifteen Bnnsen's cells. The gas isauing from the chimney Is found to have 
' the Odor of ozone ; iodized atarcb-papera are altered in a ^w minutes when 
placed over the chimney. In this case, the air passing over Ihe incandescent 
wire undergoes a peciiliar (noditlcation by whJch It acquires the properties of 
ozone ; bat whether this is effected by (he electricity acting as a source of heat, 
or by ita own proper action, mast be reserved for further ezperimentB. — 
Camples Bendus, I860. 

RESEABCdES BV M. BONZEAC OK OXYGEN IN THE NASCENT STATE. 
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properties. A Rfmplo apparatas for the purpose conslstn of r tnbnlated flaek, 
to the narroireT neck of which Is wtnptcd a tube to conTCf the (csainin ajur 
Btanding over wiitar. The sulphuric add being; first ponred Into the flask, 
the pe^o^ide of barlnni it added to it in small frnetnents, and the neck quickly 
closed with ft cork. The Ul.^enpipMncnt of gaa soon begins, and is more 
rapid as tlie acid mixture becomes more slronj^y heated. It Is, thensfcire, 
•ometlmcs necessary to acceterale the action hy Immorsin;; the flask in a 
wnter-balh ; at other times, on the contrary, to moderate it by tbe use of 
cold water. 

Nascent oxji^n Is a colorless gas, having a poweritil odor; it mnet ba 
respired with cantlon, (br if Introdnced Into the system In large quantity It 
giics rise to nausea, which may be followed by vomlcing. Its odor also, 
wblch at first is by no means nnpleasant, becomes insupportable after smell- 
iog It frequently ; its taste resembles tliat of the lobster. 

When heated to 75= C. (168° F.), or exposed to the sun's rayg, it lose* all 
its active properties. In presence of water, and at ordinary temperatnres, it 
oxidizes most of the mewls, even silier, peroxldizes metallic protoxides, 
and Immediately iransfonns arsenlous into arsenic acid, etc. The alkalies 
(potash, soda, lime, bar^'ts), and the stronger acids (solphnric, pliospborlc, 
nitric), act powerfully on it. 

Ammonia in contact with nascent oxygen nndergoea a true combustion, 
the prodnct of which la a nitrous compound : on plnnKing a glass rod dipped 
In ammonia into a jar of the odoriferous oxygen, the Tessal is immediately 
filled with white fames of nitrate of ammonia. 

Phosphorelted hydrogen of the r on -spontaneously inflammable variety, 
which la not acted upon at'SO' C. (5S' F.) by ordinary oxygen, bums with 
emission of light in the odorifeions gas. 

Lnstly, hydrochloric acid, dissolved in water, Is completely decomposed by 
nascent oxygen j the bydro;:en is burned, and the libers led chlorine dissolves 
gold-leaf immersed in the moilifled acid. 

Nascent oxygen is, therefore, a cblorinizing ngent^ in the same manner as 
chlorine la aa oxldlzlnj; agent; it is, in fact, to this remarkabie power of 
comhnsiion in naacent oxygen that the metallic peroxides owe their faculty 
of eliminating chiorine under the Influence of hydrochloric acid. 

The odoriferous gas acta stiil more rapidly on Iodide of potassium, liberat- 
ing the Iodine; it decolorizes eponlaneously thetinctares of litmus, cochineal, 
campeachy wood, sulphate of Indlijo, etc., exhibiting a bleaching power 
equal lo that of chlorine itself. Foroua bodiet absorb nascent oxygen, and 
modify it in a remarkable manner; for when the gas is slowly passed through 
a glasH tube filled with asbestos, platinum -black, lint, cnrded cotton, shreds 
of flannel, etc.. Its odor and oxidiiing properties are completely destroyed. 

The following table gives a summary of the difieiences between ordlnuT 
and nascent oxygen : — 

Pn^/erHti of ordinary oz^^fli <n tht ProperHei (if nauent oxpgai M tie 
fra itate, and at the ttrnperatura free ttaii, and at fA« lanperalmt ef 
i^W cm' F.) lo'CfBOT.) 



Does Dol oxtdin silver. 
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I'repaiia of ordlnar; exseeu in tie Pnperlia qf nueent oxygen ii 



Huno »ctIoii on phwphnrtlttd hj- InilBntly bnrni phosptinretted hydro. 

drogeD, gtu, vith emiielon of Ilgbt 

J>on not decompoae Iodide of potu- Acta reidll; on Iodide of paUBsium, 

■Inm. Mttiug til* iodloe fr». 

HiimoaellOD aabjdroohlorlcRcld. DecompOH* brdrDchloiia meld, nt- 

tliig tl» oblorint free. 

Hai s feebla oiidizlBg wition. Is m powerfiil cuddliing Dud ebloiin- 

T«7 Mable at ill tcmpenlnres. StablcK 1S° C, bat dealiared tomtd* 



Peroxide of bariuia I9 not the only body which f e capable of yielding active 
oxfgsn. Oxygen Id the combined stale poasessea, indeed, the IntensiHed 
power which distinguishes free oxygen In the nascent etate, and which It 
c«ABes to exhibit when completely isolated, beraasethe temperature at which 
it is usually evolved (h>m \a combinations Is equal or superior to that at 
which active oxygen pasMS into the ordinary state. 

WATER-GLASS. 

The following is an abstract of a recent report of a commission appointed 
by the French Government 10 examine the several processes devised by H. 
Kiihlmann, of Lille, for tbeemptoymoDl of soluble alkaline elilcales for hard- 

Theorvof ngdraulic^aenlt. — The sillcious solntlon, silicate of potash or 
silicate of soda, forms the basis of all the new pn>cesBea. Since 18J0, 
researches npon the origin and natura of the efflorescences npon walls have 
furnished Mr. KiiWmanu with the opportunity of ascertaining the presence of 
potash and soda in most of the limestones of the varlona geolo^lcBJ epochs, 
in lar((er proportion in hydraulic llmoslones than in (^t llnieatoncs i'a chaax 
graaK). What would be their Infloence upon the hydraulic propeilles of tbe 
Ume? Mr. Kuhtmann thought tbat, under the inflaence of potash or soda, 
sUiclOQS limestones migbt give origin, when calcined, to double componnds 
Of lime, silica, or alumina, and an alkali analogons 10 those which would be 
obtained by the calcination of fome kinds of bydraled minerals, and that 
these compounds, when ailerwards bronghl bilo contact with water, would 
undergo an action analogous to that which causes the consolidation of plas- 
ter, via., hydration, and at last perftct hardness. 

The principal effect of the potash and soda would consist in transferring a 
certain quantity of silica to the lime, and in giving origin to silicates, which 
absorb water with avidity (so as to leave only that portion of water ueceS' 
■ary to their hydrated naluie), and become Bolidifled. Numerous facts bora 
out this theory. Quicklime, when left In contact with a solution of sillcaie 
of potash, is Immediately transformed into hydraulic lime. Quichllma and 
an alkaline silicate, very finely pulverized, and mixed in the proportion of 
eleven of lUlcate to one hundred of Ume, likewise fonkish an excellent 
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hfdniDlic lim«. A mortar of fat lime repeatedly welted with a solntlon of 
alkaline Bilicale is transformed into hydraulic mortar. Lastly, with the glassy 
litlcate and lime mora or less enei^lic hydraulic oements can be produced 
at will, which will be fonnd veiy uaefal Inconntrieawbereonly fat limeetonea 

SiUcificalion. — From observing the great aSnlty of lime for ellica when set 
trx in a naicent state tVom Ita compound with potash, Ur. Kiihliaann was led 
to stadythe actloa of the silicates of potash and soda upon the calcareous 
stonea. — apcQ chalk in particular. He observed that hy placing somechalh 
In contact with a solutioQ of silicate of potash In the cold, a portion of the 
cbalk Is transronned into silico-carbonate of lime, whilst a corrfspondin^ 
portion of poMBb Is displaced; that the chalk hardens Kradoallyln the air 
and acquires a greater bardnexs than that of tlie best hydraulic cemcnCB ; if 
tbe chalb Is made into a paste with the silintte, It will adhere slronjrly to 
bodies, to the surface of which it Is applied. Thus a cement was discovered, 
capable of beintr employed in restoring public monuments and In the manu- 
facture of cornice-work. Pushing his experiments funher, he ascertained 
that chalk, when plunged into a solution of silicate of potash, was capable 
of absortring a considerablequantity of silica; by exposing; It alternate!; and 
repeatedly to the action of the stllelous solution and to that of the air, he 
Ibund that this stone acquired In limo a great hardness on the surl^ce, and 
that the hardening, whlcti waa at fliat soperQcUl, petietraled gnidually to tbe 

This slliclflcation of the stone (this Is the name given tiy Mr, Kiihlmann 
to this tranEformalion) is due to the decomposition of tbe silicate of potusii 
by the carbonate of lime on the one hand, and by the carbonic acid of tho 
sir on the other. A solution of silicate of potash when left to the air gives 
oiHgin, in fact, after some time, to a gelatluoua and conCractilile deposit of 
silica and to a stratum of carbonate of potash. In course of time the deposit 
of silica acquires sufficient hardness to scratch glass. Two balls of chalk of 
the same diameter and of the same nature iitiB silidfled under the tame con- 
ditions ; the one was exposed to tho free action of the nlr, and acquired more 
bardnesa than the second, which was kept under a hell-glass In an atmos- 
phere deprived of cu'bonic acid. In sillcitlcation, therefore, as long as the 
ttone la porous enough to continue absorbing silicate of potash, a sort of 
hydrated si I i co-carbonate of lime ta formed, which hardens by gradually 
losing Its water of hydratatlon, besides a coutractiblo layer- of silica which 
adds to tbe hardness of the stone. The carbonate of potash produces on 
the surface an almost imperceptible exudation, which diminishes gradually 
and at last disappears entirely, without having In tbe least altered the sur- 
face of the stone; by means of hydro-Suosilicic add Mr. Euhlmann has 
succeeded In getting rid of the inconvenience which might result from this, 
and even in adding to the hardness of the stone. Calcareous stones thus 
prepared acquire a compact grain, and a lustrous appearance, and become 
capable of receiving a line polish The hardeniu); Is eln,ni1arly assisted by 
heat and calcareous porous stones on being plunged into a high pres ure 
boiler containing a bath of silicate of potash presented as soon as they 
were withdrawn from tins immersion all the charai ter ot compact sill 
clous limebtoaes, without the least intervention of tho carbonic add of 
thi. ah- 

From limestones Mr Kuhlmarm passed on to poroia atones and has suc- 
ceeded in showing that the action of the carbouli. acid of the air upon 
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silicate of potash was Gaffldent lo effect s superficial consolidation of (be . 
fllonee, TaryinK with their poroflily. 

Upon sulpliaieortlmeorplasterof Paris the action of slMcnto or^potash Is 
esnentlully tlio same; liul It is more rapid, and liaa the disadvantage of taring 
ri^e lo tlis formation of Bulphale of potash, which, on ciystallizinK, diaatf- 
grc);atcB the surfaces. Coneequeinly, tiie elilciuus tulullon ouffht to l)e more 
dilnted, so as to tender the action slower; the consolidation, howuier, must 
be Eu19ciciit to arolU the effects of the cryetalliialion of sulpliate of 
potash. 

Mode of Appliailion. — In what way docs Mr. Kilhlmanii apply the silicate 
of potash upon monuments and l)nllilin){S in general? lie takes silicate of 
potash prapared in his works, and possessing the composition of soluble 
glass, anil dissolves it in twice Its own weight of water. This aolotlon b to 
be had In commerce, and marlcB 33° of Beaum^'s areometer. All that Is 
required Is to dilute this with twice Its volume of water, in order Co obtain 
the degree of concentration most convenient for the process of hardening. 
In recent buildinics it may be applied at once; older conslruclions require to 
be cleansed by washln<( with a hard brush, or by means of a solution of 
caustic potash, and moat frequently by smart scraping. Larjce surfaces are- 
sprinkled wilh the sillcious solution by means of pamps or [&rgti syringes 
with divided jets. The latter have been employed In Germany since 1847. 
Care must be Uten to collect the excess of llqnid by moans of Butlers of 
glazed earthenware placed at the foot of the walls. For sculptures and 
cenain portions of buildings, soft brushes are employed, and with great 
advantage, also (he painting-brush. Experience has shown that three 
applications of silicate, on three consecutive days, snfflce lo harden stone. 
The qnantity of solution which Is absorbed varies with the nature of (ho 
stone and Its porosity ; the cost of silicate does not exceed Eeventj-Qve cen- 
times (fifteen cents) per square mfetre for the most porous stones. 

Hyeing of Stones. — llr, Kiihlmann, observing that the si licifi cation of 
buildings ^nd sculptures gave ri.ae to various coloralions, which rendered, 
for instance, the joirls more marked, was led to seek a remedy for these 
colorations. By means of a double silicate of manganese and polash be 
obtained a dark solution, which could be applied to very white limestones. 
By suspending some artificial sulphate of baryta in the silielous solution, ha 
was able (o introduce a little of (his sulphate into the porous stone, together 
with the silica, ia sneh a manner as to whiten surfaces of too dark a hne. 
He proved experimentally that porous limestones, when boiled In solutions 
of metallic sulphates (the oxicics of which are Insoluble lu water), give rise 
t(> the fixation, to a certain depth, of these oxides in intlmete combination 
with the sulphate of lime. Witb sulphate of Iron he obtained a nisl-color of 
more or less intensity; with sulphate of copper, a magnificent green (int; 
with sulphate of manganese, brown tints; with a mixture of sulphate of Iron 
and sulphate of copper, a chocolate lint, etc. He observed, at the same 
time, that Che double sulphates thus formed peitetrated Into the stones, and 
likewise increased their hardness. 

SilidoM Painting. — There was but one step from sllielflcatlon to silielous 
painting. Fuchs, Proftasor of Mineralogy at the University of Munich, had 
already, In 1617, given the famous German painter, Kaulbach, all the advice 
nccessaty to enable bim, by means of a sprinkling wilh silicate of soda, to 
fix the tVesco-paln tings which were then executed in the new mnseara at 
Berlin. Ur. Kiihlmann went f^lher, and applied the colors directly by 
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- mcnneof It brush. He hud observeil that the action exerted byurboniteor 
lime upon the silicates of potash and Eoila, viz., the dieplacemeot of silica, 
was likewise exerted by the carbonates of barrta, atrontia, mafmeala. Iron, 
lead, etc., and even by other ealta, such aa chromate of lead, moat of Iho 
metallic carbonates, and even the oxides of lead and oxide of zinc. 

He endeavored at flmt 10 replace, in the application of mineral colors npon 
stone, the fixed and essential oils nsnally employed by )!olulions of Bllicate 
of poiBsb. With white-lead, the formation of silicate of lead was too rapid 
to permit the application of this color by means of Ibe painting-brush. 
Oxide of zinc gave satisfactory results. The artificial sulphate of baryta, 
which had already found employment in whitening stones of too dark a 
color, was n;!:ain usefully employed; and, by mixing It in large proportion 
with the oxide of zinc, Hr. Kiiblmann obtained a white color of greater 
brilliancy and transparency. It appeared, at first, that sulphate of baryta 
could not be employed by itself; but it was found that by applying it 
tepeatcdiy, by means of Rlna or starcb-paste, or by means of a mixture of 
Btarch'paste and sill ciont^ solution, it covered as well as white of lead and 
zinc-white in painting with size or paste colors. This observation was Of the 
highest importance; a new white color was found which coald be employed 
in the place of those hitherto in use. 

Jfeto While Color (Bnse Blanrhe). ~Yoar commission has been vividly 
Impressed with the results already ohtidned by the employment of artiHcial 
sulphate of baryta In Ibe decoration of several buildings at Lille. The bril- 
liancy and whiteness of the finest wblte-lead is bnt dim when compared 
with painting in sulphate of baryta. Thb color possesses the advantage of 
Temaining unaltered iinder the Influence of emanations of sulphnretled 
hydrogen; it enables os to execute dim or lustroos white paintings at a 
saving of about two-thirds. Its use mnst likewise appear of immense 
een'icB viewed from a sanitary point of view. It gets rid, on the one hand, 
of the dangers attending the raannfacture and application of white-lead and 
oxide of zinc; on the other, of the odor of the essential oils. Mr, Kiiblmann 
has not shrunk from establishing the manufacture of this harytn-whlle upon 
a large scale. In his works at Loos, the native snlphaie of baryta or heavy 
spar is transformed into chloride of barium, which, when treated In its turn 
wllh sulphuric acid, at the vrorks of St. Andr^, is again converted into 
sulphate of baryta, which is thus obtained in a state of extreme division 
and parity, 

Mr. KUhlmann, passing from whiles to the various colored mineral sab- 
Btances, has oliserved that, under the inflnence of silicate of potash or soda, 
the same reactions are produced; that colors which are alterable by the 
alkalies cannot be employed, but that the ochres may be used, as well as 
Mnc and green ultramarine, oxide of chromium, zinc-yellow, sulphide of cad- 
mium, red-leaii, calcined lamp-black, oxide of manganeee, etc.; that the 
colors Which dry slowly may be rendered fit for painting by mixing them 
with colors which diy more readily, or by the addition of white colore which 
dry rapidly. He found, moreover, that colors which were grennd with a 
concentrated solution of an alkaline silicate may be applied more readdy 
upon silidtled stones than upon those wblch have not l>een slllcined; that 
in this Inner case it Is always nseful to impregnate the surfaces, Some little 
time before applying the colors, with a weak solution of slllcale; that. In 
painting apartments, the onllnary process of painting in distemper will ba 
found SDlRcIeDt; and then, to fix the colon, two coata of slllcale of potash 
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or Hoda, niarklnf; 6° to 10° of the areometer of Beaam^, are to be applied b]r 
means of larpe anit eoft bnuhea, al an Interval of several hoars. 

Upon IToorf. — Upon wood, the application of sllltioas p^ntins presented 
■ome dlffliMilties. Woods impregnated with resin do not receive the color 
unilbmily. Wetting with the water of the eolution tends to cause the wood to 
crack. Ash and yoke-elni, however, ansjver very well with a few pcecftntions. 
Mr. Kiiblmann has been able to submirto your conimiesion some rather old 
paintings upon wood, which had resisted numerous washings, and the 
Intense heat of a fire, close to which the; were placed. 

Upon QIass. — Your commission has examined with the greatest interest 
paintings which have been exec^uted npon glass. Artificial sulphate of 
barvta, applied to glass by means of silicale of potash, imparts to ic a milk- 
white color of groat beauty; in a Aw days the silica is found Intimately 
combined with it, and the color resists washing with warm water. By the 
action of a strong heat, this silicious varnish is tranafonued into a Bne white 
enamel. Blue ultt«marine, oxide of chromium, and pulverized colored 
enamels, may be applied. Silicious painting npon glass is destined to find 
advantageous employment in the construction of church windows ; whilst 
silicions^paintiDg npon stone will serve for mural decorations. 

Following the same order of ideas, Mr. Kiihimanu has extended his 
researches to printing upon paper and upon stufl^, to the employment of 
silicate of soda in sceoe-paimlng and in dressing stuffs. 

Upon Paper, — By grinding the finely-divided charcoal which Is employed 
in the manufacture of Indian Ink with the silirate, a writing ink is obtained, 
which is almost unassailable hy BDy chemical agent. 

Upon Stiiffi, — In calico-printing, silicate of potash replaces albumen, 
which is now employed for fixing colors. The silicioos solution is mixed 
with the colors at the moment of printing; in a few days the design acquires 
such a consistency that the colors resist washing and soap, provided they are 
not alterable by alkalies. 

Printing and Dreaaing Stuffi, — From a series of experiments undertaken 
with the view of showing that In dyeing it is not correct to assume that 
nitrogenous substances possess a greater aptitude for receiving colors than 
non-nitro|i:enous substances, and that dyeing rests essentially apon a chemical 
combination with (he textile material, either in the natural state or variously 
combined or modified, Hr. Eiihlmann was induced to replace the albumen 
nsed in priming staffs, either by a compound of gelatine and tannin, or by 
starch-paste fixed upon the cloth by means of lime or baiyta-waler, or also 
by the soluble silicates. In printing upon paper, he has succeeded in replac- 
ing the varnish with which it is usual lo cover the colors which have been 
fixed by means of gelatine, by a layer of tannin, and even the gelatine itself 
by starch fixed by means of lime or baiyta. 

ON THE EXAUmATION OF CERTAIN MI!IEBAL 8UBSTAMCES FOUND 

IN TREES. 

At a recent meeUng of the Boston Society of Natural History, Dr. A. A. 

by Dr, C. F. Winslow in the structure of certain trees of the Sandwich 
Islands. 

The substance occnra in the form of hollow and sometimes solid cylinders, 
abouione fbnrtliof an inch Id diameter; small lateral holes are fttnad opening 
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into and throngh tbe (yKnders ; the color is extemaltr broim, and yeUowlBh- - 
gnj vlicn fircBhly n-actured. The hardness is greater Ihan ctic spar or 
dolomite, and nearly thai of floor spar. Specific tTavity, a.4U ; and the 
general appearance that of the imitative Tonos or bionn iron ore. 

Boiling dislilled nUer dissolves an orj^anic s^t of lime, and the solution 
has a strong earth; odor. CarboDsle of soda solatioa takes up i^renic and 
hnmic acids. There are no other acids or bases present. One hundred pans 



OrgiDio acid* t 



Uignesia as ■ bi>e, . 
Bi-plio«ptiate uf magaeilB, 



M.8D 



A little silica and a mere trace of carbonate of iron were detected. The 
composition of this sabstanee Indicates that crenates of time and magnesia, 
•nd some ammonia phosphate of magtiesia, weic atnorlMd from tbe soil, and 
In the sal>seqiient decomposition the carbonate of lime formed was rendered 
more compact and hard by the portion of crenate which is nndecomposcd 
acting as a cement ; tbe bamos and bumic adils are the usnai attendants of 
this decomposition. The mineral substance in such coses bas hitherto been 
found occupying the space near the concentric rings of a tree, and not the 
medullary canal, as in this instance. 

CONSOLIDATED GUSFOWDER. 

Up to the pnsent time the received opinion among the several authorities 
on gunnery has been that gunpowder mutt be presented to the action of the 
firing material in a granulated condition, )n order to make it explode readily. 
Gt«at care has always been taken to proportion the size of the grains to the 
wants of each gun, it being supposed tbnl the powder would bum more or 
leas rapidly in accordance with the size of the grains. Captain Brown, R. A., 
of Woolwich, Enjrland, baa, however, recently introduced with success a 
powder consolidated Into somewhat porous cakes, but compressed Into a 
space one-fourth less than it occupied as ordinary powder. The process by 
which consulidatioQ Is elfccted Is nut mode public; but, as the compicsscd 
powder explodes at a slightly lower temperature than ordinary nnnpowder, 
we conclude that some solution of an explosive compound, similar to gun- 
cowon, la employed. We are assured that the cylinders which have been 
l^ven us for the purpose of cxpcrimeating on ore composed of government 
powder; and undoubtedly their appearance ts exactly like that which might 
be expected from this well-known m.itcrlal, supposini; it to be compressed 
and united by some adhesive substance. They are of the Enfield bore, 
containing two and one half drams of powder, capable of resisting any 
ordinary force, and not breaking to pieces without being submitted to some 
strong cutting or crushing Instrument. Hence they may safely be carried 
loosely in a carlouch box divided into compartments, and they may each 
readily be united to a hall by means of any gummy matter, with or without 
paper or a patch. We have tried these ('yl'nders, and find them to explode 
Just as sharply as oidinary powder, and apparently with the same power 
and with as little resldnnm. On placing; them on an iron, heuted over a 
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coko fire, elde by tide with ordinary Tifle-powdar, the; explode a fcir seconds 
before rhe latter, showlnit that a lowur temperature is BufBclont ftir the pur- 
pose; but the diff'erence Is eo slight as to lead to no practical result. The 
corapresBetl charKe is not easily aiTected i>y damp, and may be fired imme- 
diately after having been rapidly passed through water. 

We are Informed that the pnwesa to whith the powder is eiibmitted i» 
very inexpensive, and, as soon as arrangements are made for its preparation 
and sale, it will be hrontfht into tho market at a pries very little above that 
of onliiiary t("'>PO"'il'!'*' If '"• it wili be a great boon to the ritlemnn, 
whether ho loads Ilia piece at the muizle or the breech. In the former case, 
the solid cylinder will be rammed down entire, with very little adhesion of 
the Brains to tho sides of the barrel, and conaeqoont injory to Its explosive 
power. It Is, however, in the breech-loader (hat iheadvautaKCwill be chletlj 
ftit, as, In all cases whore the cartridge can be readily Introdnced, this com-^ 
pressed powder may be used without any covering nhatever. Thns the 
skin and gossamer cartridges, aa well as the paper envelops now adopted, 
will be entirely superseded, and miss-fires with breech-loaders will be atlU 
more rare than with the muizlo-ioader. We hear that Mr. Whitworth, after 
a severe trial of tbe merits of the invention, has taken oat a license lo work 
it; end, eo far as our oxporimenia have gone, we are led to anticipate that 
It win he of the creates t use to his titles, as well as to his large Runs, Indeed, 
nnless some disadvantage ailcnda its employment which we have not dis- 
covered, we expect It will almost entirely snperEode tho ordinary powder. — 
The Field-Sporting Journal, London. 

SUGAS A BEUEDT FOB DBUNKENKESS. 
Dr. LecTEur, of Cnen, says that he has found in white sugar as efflcacioiu 
& remedy for dmnkenneaa as ammonia. No rationale has as yet been 
adduced for the action of so simple a substance as sugar, except that It 
■ervoB to bring on a different fermentation than tho existing one in tho 
Blomacb, and lo neutralize, by the formation of new componnds, the action 
of the liquors. 

DISTBIBtTiON OF lODIKE. 

Chotin, the woll-hnonn French chemist, insists that there is Iodine in tbe 
atmosphere. He has found it in tlio rain-water of Florence, Pisa, and 
LnccB, as well as at Paris. Further, he adds that be has found it in Sve 
samples of distilled water, and three Epecimens of potassium ftvm the best 
laboraioricB, and he believes that It may be (bund in all potassiums and 
mo»t rain-waters, H. Chatin cannot succeed In Isolating the iodine, but he 
feels none tbo less certain of Its presence. 

ON THE ATOMIC WEIGHT OF THE SIMPLE gUBSTAMCES. 
In n paper recently submitted to the Royal Academy of Belgium, by 
Professor Staes, on tho atomic or molecular weight of the simple sabstancca, 
a position is taken In rejrard lo the Enlijecl greatly at variance with the views 
generally entertained by chemists. The aathor slates that Benelins, after 
devoting a great part of his life to endeavoring to determine chemical pro- 
portions, or equivalents, concloded from his researches that there does not 
exist any simple relation between the weight of tbe atoms of bodies, and 
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retained th«t opinion to the end of bis days. In 1815. howeTcr, Dr. William 
Prout, in a memoir on tbe epeciflcnctght of gases, originated itio remarkable 
Idea that ibe atomic weljcht of bodies. leeH determined at that time, mi<;ht 
ho represented by multiples of the weight of hydrogen gas. Tbia hypoihe- 
bIs woa f>eoerally received in Enxinnd, but not on the Continent, and waa 
shown to iw inexact by Turner in 1833. In 1839 and 1810, however, ita coi- 
rectness with reepccc to earlmn was eho;iTn by Damas and Stass; nnd also, 
in 1833, with respect to the elements of water, by Erdmann and MarchnnJ; 
wblle olbcr chemists arrived at a totally different conclnslon. Since tben. 
M. StasB baa (t'ven the leisure of years to the stndy of this suljjecf, undoi^ 
takin;; his researcbea In full confldcnce In tbe correctness of Front's hypothe- 
sis. Now, however, be statea that he haa arrived at the compieto conviction 
that this bypocbesla. and all ibo conclusions derived from it by Dumas and 
others, are contradicled by experiment, and tiiat there docs not exist any 
common divisor among the weights of simple bodies wbicb nnile to fjucm 
defloite combinationa. 
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THE DESEKT OF SAHAEA. 



Tbe Deeeit or Sahara ban been represented as t, low, flat plain, scartsly 
rklntf above Iho level of the ocean ; a vast sea of aand, upon which, beaidei 
B few craj^^ linCH oF rock that project Into It here and there, there are no 
otiier elevations but those ebirting monnds and columns or snnd that, like 
hu!^ bItlowK, move at the mert? of tbe wind ; a tractilesB waste, where the 
traveller, after many daye' journey, may still look in vain for a single trace 
either 01' vo^laiion or of animal life. Modern researches, however, do not 
Btistnin this view. On (be contrary, they show beyond a douhC that the 
Siihiira consisis mostly of a series of lahle-lands of a greater or less eleva- 
tion, J att in); up occasionally into mounlalns, and sonjetlmes divided from 
each other by valleys, or plains covered with sand, and apparently intei- 
mlnnble. Let U9 tube a rapid survey of the principal results bearing upon 

On Ihelr way fVom the shore of the Mediterranean to Ghat, Barth's party 
crossed (bree liigh and wide plateaux, parallel with the Mediterranean coast. 
First, came the Gharlan plateau, 3000 feet high where first they ascended 
it, but gradually sloping as they passed on, until it terminated at the moder- 
ate height of only 300 feet. Next, the monolonous Uamadah, etretrh- 
Ing away at a uniform height of from 1300 to 1600 feet, for 120 miles; 
and then, after crossing Wadys of 000 to 700 f^C elevation, and miniature 
deserts of 1000 ffcel, the travellers reached the third, or the Mun:nk plateau. 
This plateau is elevated not far fi'om 1500 fbet above the level of the ocean. 
Its lowest depression Is 000 to 1000 feet high, while other portions attain a 
height of 1800 to 2200. After leaving the Hurzuk plateau, the caravan, as 
it went toward Ghat, appears to have found a mean allllade uf ISA) to 
1450 ftjct; and so likewise for some distance to the southward of Ghat, until 
It came to the wild, mountainous rejtfon which lies between Glmt and Air, 
where [1 entered a Wady (Adschnnscher) lying at a height of 2950 (eel, and 
sirualed amid mounlnin penks that were rouRhly estlmalod as about 4000 
, feet hl^'h. From Tin Tellust in Air, the altitude of the region was estimated 
ut 18114 feet, nor can we suppose the soatbem Hamadah to lie at a much 
greater depression. 
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Thongli the Stthnm lies at Eneh an elvntJon, j-et ire henr of no rery lofty 
Eionntnins Ibcre; In Air, however, we come upon a, firw Biii;;lo penka (■,lio 
Baghtion, DodMhen, and otliers), but iheso arc only from 3000 to iSOOO fei;t 
In hcl4;hl. Not are there any extensive moanlnin ebatns, uniess we ex<^'pt 
the line of hills between Air and Ghat, and lUe Uariat, which eastwai-d of 
the Gbat lalley acrotcties north and sooth, thoui;h even ibis nowhere riaoa 
to any great height. It would appear ibal the Boothem pan of this quarter 
of the desert la oven more monntaiuous in its character than the northern, 
while this in its turn, with its extensive plateaus whose scarped sides give 
thoni tbe appearance of gigantic blocks that have been suddenly pushed ap 
through the ground, possesses a peculiar Interest of Its own. If wo compare 
these lofty plateaus wltb similar elevations in Europe, we may eoncelvo of . 
the highest pan of the Gharian as being at an equal level with the most 
remarkable table-lands of Europe, those of Spain and the Horea. The 
two otber plateaus may bo compared with the highest of the Swiss and South 
German table-lands, w bile the deep-lying Wady (500 ibet) is about the height 
of the elevated plains of Bohemia. 

This portion of the desert is therefore not low, hut lof^; not a monotonous 
dead-level, hut a broken highland; In short, it Is a series of table-lands of 
dilTerent elevations. Neither is this portion of the Saliara by any menus a 
sea of sand; in fact, only a comparatively small part of It answers to such 
a description. Bat though the Sahara, as far as oar information extends, 
proves to he a highhind, It does not follow that it Is so throughout. The 
probabilities of the cose, however, are in favor of this conclusion. The 
measurements of Vogel, la the year 1653, on his route from Tripoli over 
Sokna to Maiznk, and thence to Dilmn, show that some of the eastern por- 
tion of the desert Is likewise a tahle-land. It is true that he found the tract 
between the base of the Ghorlan and Sokna much lower than elsewhere 
(Boudschera Is only 200 feet above the level of the ocean), but to tbe sonth- 
ward of Sokna he ascended a narrow pass of the Black Mountains to a 
plateau of aOOO fteet in altitude, which stretched away in an unbroken surfice 
of fh>m 1360 to IdOO feet, as far as Murzuk, and hence it appeared probable 
that the Mnrziik plateau at its eastern extremity merges Into tbe Hamadah. 
From Aachenumma, in the neighhorhpod of Bilma, Vogel writes: " I have 
ascertained that the Great Desert Is one vast plateau formation, of the 
general height of fnsm 1200 lo ISOO feel." 

With these data before us, hosed as they are npon selentlQc research, wa 
are prepared to give ciedence to the reports of tbe natives respecting the 
mountainous character of many portions of the Sahara. The whole south- 
em region of tbe Tfbbus Desert (Libyan) appears from each reports to be 
coveted with hl^h moantalnsand mountain ranges; in fact, near Its soulbem 
bordartworemarkablemoantalnclustcrshaveSeendiscovered, — theBorgha 
■nd the Dadschunga, — which are so elevated that the natives dress in flira. 
Bat the loftiest mountain in the region of the Tihbns Is the Tibesty, to the 
northeast of Bilma, which, according to our accounts, is visible at the dis- 
tance of four days' journey ; we know, moreover, that the Tihbus, even from 
the remotest parts of the country, flee for refuge from the attacks of the 
Tuareg to its solitary cliffs, which, with their precipilons sides, lower up 
fh)m the rocky abysses at their base. These rocks are so steep that the 
Arabs say of them, " Tour turhan will fall off If you attempt to look np to 
their summit; " and Vogel has aptl^ompared them lo the rock upon whirh 
the fortress of Konlesteln, in Saxony, Is built. In regard lo ■'■- -"■——-"- 
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and larger portion or th« Sahara, we have similar reporta from the natives 
of mountain chains and lofty bljjlilands; as, for inslnnce, of tbe Black 
Montitalnfl, whicb extend fVom Ihe coa.-:t fur to the inland, and or a moun- 
tain chain fringed on tis eastern border bjr several oases, thatof Tuat among 
the rest: Imt especially renowned la iho frowning Ha^har group, with its 
tlirec or fonr elieer, Bleep, and dizzy wails of rocfc, each wail 13-1 miles In 
lenath; this is said lo be surrounded by an Immeasurable sea of sand, and 
to form tbe Btron^^hold of Ihe mu^l powerful and Ihe most predatory of ail 
the Tuareg tribes, that of the Haghar Tuareg, who, amid these high moun- 
tain fortresses, are compelled to go clad in woollen and furs. 

And jet there remains, as well In the northern part of tbe Sabara as In 
mnch of its western portion, room enou):h for raet pBtehes of sand or salt 
deserts, among wliich, according io the accounia of Ibe natives, Taneimfl, 
lyinj; on Ihe route between Tunc and Timbnctuo, Is tbe most remarkable in 
eictenti and it may be a question whether a scienliHc exploration will not 
reveal the existence of the plateau formation at least In some portions also 
of this desert. 

In regard to plants and animals, we find that the neceBsary conditions of 
their existence, namely, rain, is by no means so rare a phenomenon as oar 
earlier arcounts have led us to conclude. For, though Sabara may perhaps 
justly continue to be rei;arded as in the main a rainless belt, yet we SnJ 
many exceptions In sndden and very copious showers, and it is aiiogether 
llkeij that there are many tracts, like tbe oasla of Air, which have their 
refiular rainy seasons; for we And, even in the northern Humadab, scattered 
thickets and a few small birds. — SUliman's Joamal. ^ 

HEASDREMENTS OF THE ALLEOHANY 6TSTEH. 

It Is well ttnown lo the scientiflc men of this country tliat Prot^BSor 
Arnold Gayot, of Princeton, New Jeisey, has devoted a portion of his 
summer vacations for ten years psBl lo tbe study of the different portions of 
the t^at Alleghany system which faces the Atlantic coast from Canada to 
Georgia. Several years aico he measured tbe biKhest peaks of the Adiron- 
dack, Green, and While Uountains, in the northern part of tbe chain, and 
more recently he has been at work on the southern portion of the syBtem, 
which is found to possess tbe most elevated peaks of tbe whole Appalachian 
cbnin. 

By a private letter from Professor Guyot, we learn thai daring his last 
summer (ISOO) he has devoted two full months to further measurements in 
the south, in company with Messrs. Sandoi and Grand Pierre, The weather 
has been propitious, and ho has accomplished much work, having measured 
between one hundred and fifty and two hundred points in addition lo those 
which were previously determined. He has extended his investigations 
as far as Georgia, and has seen tbe extremity of the Blue Ridfte and tbe 

These meaenrements sulHciently indicate the grand traits of structure of 
that loftiest portion of the Appalaciiian eyatem. It may be cecn that the 
Roan and Grandfather mountains are the two i^reat pillars on both sides 
of the North)>aie lo the high mountain re^tion of North Carolina, wbicli 
extend between Ihe two chains of the Blue Ridge on tbe east and the Iron 
and Smoky and Unalta mountaina on ^e vresc. That gate is almost closed 
by tbeBis'^«)lowmooutail). Thegiollf of the Black Monntain rises nearly 
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tsolated on one side In the interral hetween the two rhalns, tonchinjf by a 
comer ihe bl;;h Pinnai'te oT the BJae RUlsre, anil oiertowerin;; iill the rK\gti- 
borinj; chains Ijy a tliousanJ feel. In ihe larKB and comparatively deep 
basin of the French Broiul Valley, (he Blue Bidjre \t ronsiderablr depressed, 
while the iresiern chain preservea its increasins heijrht. Beyond the French 
Broad riscE the moHt niaseive cluster of hl;;liland!i and of mountain chains. 
Hera the rhain of the Great Smoky mountnins, which extciida fi-om the 
deep cm of the French Broad at Paint Raek, to (hat, not leas remarkable, of 
the Little Tennessee, is the master chaJn of that rej^ion, and of the wholo 
Atle(r|iany system. Though its highest Buminits are a few feet hclow the 
blKbest peaks of the Black MounUin, it presents on that extent of sixty-five 
miles a continuous series of biith peaks, and an >,ven^s elevation not to be 
found in any other dJElricl, and which give to it a greater importance In (he 
gEO;;mphical structure of that vast eystcm of mountains. The gaps or 
deprcsfliona never fall below Ave thousand feet, except lowurils the south- 
west and l>eyond FOTney Bidce, and the number of peaks, the altitude of 
which exceeds Bix thousand feet, fs Indeed very larfi;e. On the opposite side, 
to the southeast, the Blue Bidge also Tiaes again to a considerable beik^ht, in 
the stately monntaloa of the Great Hogback and Whiteside, which nearly 
reach Ave thousand ftet, and keeps on In a series of peaks scarcely less 
elevated far beyond the boundary of Georgia. 

Moreover, the interior, between the Smoky mountains and the Blue Ridge, 
Is filled with chains wblcbolTer peaks higher still than the latter. The 
compact nnd Inlricated cluster of high mountains, which Ibrm the almost 
unknown wilderness covering the sonibem portion of Haywood and Jack- 
son Counties, Is remarkable hy Its massiveness and the number of lody 
peaks which arc crowded within a comparatively narrow space. The Cold 
Mountain chain, which conslllutes one of its main axes, shows a long series 
of liroad tops, nearly all of which exceed six thousand feet. Near the south 
end, but west of It, not far fVom the head-watera of the French Broad, the 
Pigeon, and the Tuckasecgee waters. Mount Hardy raises its dark and broad 
head to the height of 6133 feet. Still further northwest, the group culml- 
nates in the Kichland Balsam, 6423 l^et, which divides the waters of the two 
main branches of Pigeon River and of the Caney fork of the Tuckaseegea. 
Amos Plolt's Balsam, In the midst of the great Balsam chain, which runs in 
aqparnllel direction between the two main chains, measures 6278 feet. Con- 
sidering, therefore, these great (iealurea of physical Blmclure, and the conoid- 
eroble elevation of the valleys which fbrm the base of these high chains, we 
may ssy that this vast cluster of hijihiands between Ihe French Broad and 
the Tuckaseegea rivers is the calralnatlng regton of the great Appalachian 

Nail Map of lite AVt^ansSi/alem. — Tbt measurements of Professor Guyot, 
just referred to, furnish important data tor the correction as well as the 
compleiion of all existing maps of the regions which he has examined. 
These data, with the exception of those collected in the post summer, have 
been employed by Mr. Sandoz, a nephew of Proftssor Gnyot, and an accom- 
plished draftsman. In the construction of a new map of the entire Allcghony 
chaljj, which has been published in the ,luly number of Petermann's Mit- 
Uieitamjen. Mr. Snndoi has accompanied Mr. Guyot on many of his moun- 
tain expeditions, and look the results with 'him to Golha, where the chart 
was drawn and engraved under the direction of Dr. Petermann. 

The scale of the map is 1 : 6,000,000. Two detailed subordinate maps are 
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printed on tbe ume ibeat Kitb H, tuniag a icale of 1 : 600,000, one of wblch 
glTsa tho Wblte MoDntnlna ot Sew HampBhire, the other the Black Monn- 
talns of North Carolina, both acconliag to Hr. Ga;o('« meaiarements. — 
enUmtm't Journal, Nob. 1860. 

ON TBB GEOLOGY OF THE WHITE MOONTAIK8. 



White Uoantaina or New Englaod. HU euunlDatiops of tbeea moantalna 
had led lo the rotiTictlon that [he range wodM prove to be Mi/ndinal Instead 
or oiif idinnl, and therefbre probably of Devonian h^. A eectjon whlcli he 
made In 1S37 alon^ Ibe Grand Trunk Ruilroad shoired him the synrlinal 
■tmutuiB, with compaislivelf (Sv dips, and at least two main anticlinal 
dlvUlona. The proflle in the Fianconia notch i« evidently a clilT Onlcrop of 
• horluinlBl place. The newly opened Greely HUuntain House In Water- 
Tille, in a cul-de-sac valley at the bead of Had River, and Btx or eight m[lM 
In an eaat line thiougb the woods from the Flume Hunse, is sormunded by 
bold ontcropa of neaH; horizontal massive plates of (cranite. Ascendln); 
Had Elver from Campion, the traveller has the White-face tange on bis 
ll^ht, wllb apparent gentle dips to the northwest. But on his len be has 
Ibe Welsh moontiiin range and Mount Osceola, with an unmistakable and 
nnlvenal dip, never over fifteen degrees, and mncb of It under ten degrees, 
lo the southeast, which can be studied for at least seven mites, northeast 
and southeast. TurnioK 10 tbe left and ascending Mount Osceola (wblch 
Ur. Lesley found by barometer to be over 31100 above the Greely House, and 
therefore not mach lower than Mount Lafayette], the bridle path mounts 
over successive outcrop edges of perfectly horizontal ptatea of granite, as 
evidently and re^larly bedded as any of the sandstone masses of the Alie- 
fCbanies, Ibe bed planes not being at all disgnised by the cleavage pinnea. 
Between these plates of giunite lie plates of nnchanged dark blue snndalone, 
— a rock which at the cascades (two miles (Vom the boose In another direc- 
tion) has been mistaken for green stone trap. The Bucccasive lerraces and 
cliff's of the mountain are evidenlly Ihe consequences of this horizontal 
and alternate scructnre. As in other borizonial mountain plaleans, the 
toTTaces bcra are projected between the ravines in the form of noses, wlUl 
Btraigbt crests, and terraced or stepped Bt their ends. In fact, to a prac- 
tised topo;traphical eye, the aspect of Ibe whole White Mountain range is 
that of synclinal erosion. 

Ottier roneidcrations reinforcs this Opinion. The continuation and broad- 
ening of the range northeastward through Maine and Lower Canada, whore 
tuper-silarian tochs abound, — the termination of the range southeastward 
before reaching Massachusetts and Tcnnunt, aa the Alleghany synclinal 
Blopi at Catiklll before crosBing the Hudson, — the presence of horizontal 
focks at Worcester, and, more generally than would be supposed, through 
middle New England, —the fact thai the Conncciicut valley mns everywhere 
under the western escarpment of the White Mountains, separating it from 
ttae Silurian range of the Green Mountains, and the pieGcnce of Potsdam 
and other low formations In eastern Mossacbuaetls, — all iheae facts vfiuld 
And tbeir explanation in a ayncUnal terminal eroded slructura of the White 
Houolain mass. 

Tlio granite of HounC Osceola and the surrounding heights toneista of 
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large oretale of l^ldspar, smaller crystab of quartz, and amaller flakea of 
mfca. Uere and there bomblcnde appeara.' The rock bears no resemlllnnce 
to the Bnb-BllQrian Hlglilanii and Blue RidRe rangB and Adirondacks. It is 
fMnble under the weather, eheddinj: its crystals npon ttie gronnd under 
ei'Rry overhanging ledjce. The boulders are rounded by the weather action 
appnrcntly more than by movement; fbr they hnve only travelled down the 
slopes beneath the cliffs from which they have fallen, and where those that 
remain are Bhnrp-aouled. Tba pecliliar Kravel and sand of the Mad River 
valley Is a local drift of similar orlidn. The metamorphism or these granl tea 
is considered by LD;;an, Hunt, and others, as no lon^r dlspulahle. Tbey 
could easily orlitinate in the clayey sandBtonea of Formationa Vlll., IX. end 
X., of the Appnlarhlans. 

Considerinf; the whole White Mountain maas a synclinal plateao, then tba 
■ummll of Mount Washington, whicli la such an acknowled(j;ed anomaly, 
becomes regnlarly the sintcle residua] frai^ent of the hiRheaC formutlon 
which escaped erosion. Its rock is so different In texture and structure 
ttom the rest of Ibe moantalns thai no other sxplanatlon seems - possible ; 
and if this hypotbesla tM adopted, there is no longer any need of that which 
■upposeii the submergence of New England t^ lo Uie bate of the head of 
Moant Waehlnftton and no higher, leaving the head in the air lo escape the 
general rounding and polishing action. It l>ecomes easy to consider tlie 
external ditference due rather to Ibe difference of the rock fonnaCioos atiove 
and below that horizon. 

THE HIMAL4VA MOOSTAINS. 
The brothers Schlaetntweit, who have recently returned to Europe from, 
an exploration of Thibet and Napaul, Asia, state that they sucreeded in 
reaching the summit of Ibljtsnari, one of tfie Himalaya Mountains, 22,S60 
Ibet high, wbicb is the greatest height evnr attained on any mountain. The 
peak lately called Mt. Everest, of the Himalaya chain, Is the highest moun- 
tain In the world at present known, l>elnK conalderably over 29,000 feet 
above the level of the sea. The natives have two names for It — one of 
tbcm, Gorisbania, which Is mythological, is to lie found only In the Nepaul- 
ese, and the second nanne, Chingofanmara, is that by which it is known 
amo^ig tbe people of Thibet. 

ON THE CONDinoua OF SILICA AKD THE FORMATIOK OF GHAMITB. 

The following Is an abstract of an important essay recently published In 
PoggeTidoijfs Annalen, which has excited no little attention among European 
scientists, as It tends lo the denial of the prevailing theory of the igneous 
origin of granite. According lo M. Rose's observations, thffl^ are two 
different states or conditions of silica, one having a specific gravity of 2.6, 
and the other varying from 2.2 to 2.3. The silica or silicic acid, with Iha 
density of 2 6. is only found in Ihe crystalhne form, or In a compact form 
more or less crystallized, while that with the lower specific gravity is always 
amorphous. The properties of the regularly crystallized and the compact 
Orystalline forms are similar, and differ ftom those of Ihe amorphous 
varieties. U. Rose observes, that no one can doubt that compai^ crystal- 
lized silica, such as is found In ffre-stone, for example, has be«n formed In a 
moist way. In petrified wood we often find the vegetable si 
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nttXx preacfred, and Ehrenberg hus detected lnf\tBoria In flre^tone with 
tbefr Torms nniiijured. Powdered quartz, or Hrc-stone, resists Ihe nrtfon of 
boiling hjdrate of pOtaE'h, Or, after prolonged exposure, la only slightlr 
dlsBolTud, while amorphous slltoa is dissolved tn ronsldcrabia quanrity. 
ExperimeiilE to produce rr;rxtBllized silica have only succeeded when the 
humid method has been tried; among others, Daubr^e produced well- 
formed crystals Of qoartt by decomposing glass by tlio action of waier at 
a hlj^h temperature and under pressure. Dot no one has obtained crystal- 
lized silica by the method of fnsion, and ftanrti which has been melted has 
A speciflc gravity of 2.2. Davy, Clarite, Stromejer, Mnrcel, and others 
ftiBC'l quart! into a clear globule; and mors recently, Gandln and St. Claire 
Devillo liave melted considerable qoanllties of quartz, which they formed 
into buttona and drew out in threads; but although the quartz had a 
specinp Kravlly of 2.6 Iicfore fusion, after It, ha density was reduced to S.S. 
M. Rose observes, that it is not likely that the quartz of the jiranlle crj-s- 
talllied during a slower cooling, or by Ihe pro1on|<;ed action of an elevated 
tompcratitre, because, if such an action had taken place. It would have bocn 
trrcgnlar in Its operation, and where the cooling was accelerated we should 
expect to tind silica with a density of 2.2, which, however, never occun in 
any sort of granite. 

Dllferent modifications of silica were exposed to nn elevated temperntnre 
in a porcelain fUmaco at Berlin (csHmaied at two thousand Centiiifrade 
degrees) for eighteen hours, and tlien cooled very slowly. The specimens 
of silica were placed in plalina crncibiea, which were in lam placed In larger 
crucibles of the same metal, contact being prevented by the interposition 
of magnesia. A rock crystal ilius treated was unchanged, except that some 
small fissures occurred in the side nearest the pintlna, and which was con- 
sequently cooled quickest. By exposing a second time some qannz crystals 
to the action of the furnace, Ihe lower portions of which exhibited a few 
erncks, t!i0 latter were after exposure reducible to a grnnular slate by the 
action of the fingers. The grains ihos obtained were for the most part 
transparent and crystalline, but some of them were opalized and eaally 
reducllile to i»owder. The coarse powder had a specific gravity of a.6l3, 
thns showing that some weight had been lost. Tiie second portion of these 
crystals remained uninjured. Rock crystal, reduced to as line a powder ns 
possible, waa then placed in a furnace, and lis density was found to be 2.394. 
By a second exposure It was reduced to S.339, Black fire-stone, with a 
density of 3,591, preserved lis form after the action of the furnace, hut tboso 
portions in contact with the platina were cracked, and the maaa was ren- 
dered completely while and easily reducible to powder in a mortar. The 
speciflo gravity of the whole waa a.ai8, and of the powder 2.237. By these 
experiments it waa shown that tlie prolonged action of a high temperature 
produced different results, according lo the meclianical condition of the 
crystalline silica, and that a temperature Insufllcieiit fbrfhsion enabled the 
crystalline silica to pass into the amorphous state. 

The modiitcalion of silica which has a density of 2,2 is obtained not only ' 
by ftasion or heating the crystniline form, hut when it is molted wiih alka- 
lies and precipitated In a gelatinous fbrm. When the gelatinous silica Is 
thoroughly drieil, it becomes pulverulent with a density of 2,a to 2 3. No 
rigorous line of demarcation can be drawn lyerween Ibc silicates which we 
see in nature, and which resist the action of acids, and those which are 
decomposed by them. In fact, many of those which have been ranged 
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■mong the nondecom posed fbnns are, more or leas, acted upon when they 
are rednred to a. flne powder and exposed to a long digestion with ronoen- 
traled scids. But in the decomposition of gilicntea wbicli acids attack with 
difflcnlty, silica is nlways precipitated in a pulverulent and not in a ;^latt- 
nous form. From Ifae different ittatiH in which silica is separated by the 
action of acids, Dischoff considered that Itcjcists in two isomeric conditions. 
To test this theorj, H. Roee prepared potvenilent silica from stilblle, with 
the aid of concentrated hydrocbtorlc acid, and foand its denalty when dry 
at ISff'was 3.145; after a little water left at this temperatnre was expelled 
by slight calcination, the density was 2.1897, and after half an hoar's expo- 
sure to a red heat, il was S.aOfi. Gelatinous silica was then obtained with 
hydrochloric acid from upophylllle, and possessed b speeiflc gravity of 2.218, 
and, after calcination for half an hour near a reddish white heat, of 2.22. 
It (berefore appears that silica possesses the same density and the same 
properties In whichever condition It is separated from its combinations by 
acids. The envelops of inlheoria are formed of amorphous silica, do not 
polarize light, and have, according to Schaffgotsch, a specific Rravity of 2.2. 
Thus, while the silica resulting lh>m Inor^nic changes effected in nature by 
the humid way is of a spaciflc B™-i'ity of 2.6, the phenomena of organic 
life translbrm this Into silica with a density of 3.3. 

The orif^nal paper farther prexonts a mass of Talasble detail which can- 
not here be reproduced, after whicti the writer applies his researches (o the 
theory of the production of (rranlle, and lays stress upon observations 
tendInK lo show that the quartz was crystallized after the felspar and mica, 
whereas It would have been (he lir«t to crystallize If all had been fused 
toother, because it is the least fusible, and would solidify soonest. By 
meillng granite, M. Rose obtained a black glass mingled with portions of 
silica. VarioQB other reasons are given for revlvin;; the Neptunian theory; 
and the writer concludes that it is possible that the constituent elements 
of granite may have been formed by the action of water on a mass origin- 
ally in fnsion, and considers that the bi|ch temperature and circumstDncee 
rnder which the action took place would account for the aljseiice of ornanlc 
remains. It is obvlons that this theory afltects not only granite, hut porphy- 
ries and other eapposed igneous rocks. M. Rose, however, admits that if 
any one should succeed in forming crystalline silica by fBsion which should 
possess a density of 2.8, the principal objecdons against the Igneotw 
orijpn of granite would disappear. 

ON THE FORMATION OF MINERALS IN THE HUMID WAT. 

In a communication on the aliove subject recc 
Society of Nataral History by Dr. C. T. Jackson, I 

springs, that they are generally found along the line of disruption ot strata 
of rocks, and near the junction of eroptlve rocks with (hose of squeoos 
deposition. In the Vosges, it is at the line of contact of granite and the new 
red sandstone that the hot springs of Plomblercs are found. The waters of 
these sprinas have a temperature of sevcnly-three degrees Centigrade, or 
one hundred and sixty-three dearees Fahrenheit. These waters contain 
0,03 grammes of silicate of potash per litre. Ancient Roman baths were 
found at these springs, and the river had been turned out of Its natural 
channel into an artificial one, in order to accommodate the construction of 
the baths. In these ancient works were found bronze stopcocks, in which 
24* 
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the bronze miB changed Into gnj enlphnratof copper. In the bricks of the 
Roman works, nnmeroas erjBtala of iicolite mineralB were found, which 
had bean formed in the cavlliee bj the uctlon of the mlnerfd-walcrs ; alio 
gmall crystals of flnor spar. Among tho raintTals thus formed arc Apophyl- 
llte, ChabDBiD, Chalcedony, Malachite, Haematite, Opal, Hyalite, Arrationlte, 
Calcnreous Spar, and a vnriely of other ndrierals. Tbe alkaline mineral- 
waters BCtlna on the components of the bricks and cement formed double 
silicates most readily. The Apophyllite was found in tbe cement, aod not in 
the bricks, while Chabasie was found in Ibe bricks. 

Tho conditions rcquiivii for tho formation of leollte minerals are falfllled 
most perfectly when trap rocks are thrown In a molten state into beds of 
new red sandstone strata. The humid sandstones and slates of tliat series 
■re In the Tery condition required for tho chemical combinationa to tJike 
place, under the heat of the trap rocks and the intluenee of heated saline 
wnteiB. Trap breccia is a mixture of scoriaceous trap rock and sandslono. 
Amygdaloid is tbe scoria produced by the interftision of irap rocka and 
sandstone. Now, in Nova Seolia, all along the shores of the Bay of Fundy, 
we had In the utmost profusion the Zeolitea, Quartz and Amethyst geodea, 
Apophytlite, Stilblte, Mesolype, Analclme, Agates, etc., in tlie Amygdaloid, 
but not in the compact trap TOck.4. So on the south shore of Lake Superior, 
where the trap rocks have been erupted thron^h and between tho strata of 
new red sandstone, wo find the Amygdaloid at the point of ccmtact of tbe 
trap and the sandstone, and the Amygdaloid is filled with an abundance of 
Zeolite minerals, Agates, Chalceilouy, etc., while tbe compact tmp rocks are 
not charged with these rainerala. Dr. Jackson therefbre inferred that these 
minerals were produced In the Amygdaloid by a{>eucies sucb as are cited by 
H. Dauhn^, 

Sea-water undoubtedly played a conspicnous part In effectinj; changes In 
the composition of rocks, and In the formation of minerala contained In the 
metamorphosed rocks; and it is prol>ahle, In accordance willi the views of 
Forchammer, Mitschcrllch, Marignac. Senarmont, Farre.and Hunt, that the 
magnesia of the Dolomites came from the decomposition of the chloride of 
magneslnm of sea-water, and that gypsum was also prodnced by the reac- 
tion of the sulphate of soda on carbonale of lime. Forcbammer found 
that when sea-water was heated with bicarbonate of lime magnesia was 
precipitated, and the proportion aujcmcnts at higher temperatures under 
pressure. He found also that gypaum was decomposed in fourteen days 
when In contact with carbonate of magnesia, and sulphate of magnesia and 
carbonate of llino resulted. Marignac found at two hundred dejp-ces Centi- 
grade that chloride of magnesium and caibonate of iima, reacted on each 
Other, and tliat double carbonate of magnesia resulted. Senarmont made a 
similar experiment. Favre estimates that an ocean pressure of from five 
hundred to sis hundred feet is adequate to effect tliese changes when the 



>H THE OBIGIN OP CERTAIN ELONGATED, FLATTENED, AND 
CCltTED QUABTZ FEBBLE3 FKOU THE CONGLOHERATE OF VEB- 
MONT. 

At a meeting of the Boston Society of Natural History, Ociobcr, ISM, 
lerst, made a commLmication on ibo 
tains elon;;atutl, flattened, and curved 
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pebbles of qnutxoM nature, and BOinetiitiea at pnre hyaline quartz. Hia 

ohaervations had been made at Newport, B. I., where these rlbtoneil pcbliloa 
were Urst nolioed, and be WalUngford and Plymonth, Vl,, in the Green 
Monnmins. He exhibited din^n^niB. ebowin;; the size, shape, and relation 
of these pebbles to the con>:lomGraie enclosing! them, and Tlie i^iadiuU pas- 
sa^ of the roonded and water-worn masses into the folia of the ectiistB. 
At Hewport the greatest elongation is in (be dlrectioQ of the atrtlie, but 
in Vermont in the direction of the dip; in Piymonlh he had found the 
pebliles of one surface continuous with the sthistosB laminie of another. In 
Borne localities ttiiB quartzose conglomerate is intimately asBociateil with 
gneiss, and seemingly a variety of it; he had no direct proof of this, hut 
believed that there is a continnoos series of chanices from these quartzose 
elongated pebbles, through the talcose and micaceous schists, to the gneiss, 
that are all varieties of the same rock. Tlie gneiss of the Green Mountains 
has these conglomerates and schista on (he east and west sides, the former 
being the nppermost. He expressed an opitdon that these pebbles have 
been bent since their deposition, and while ttiey were in a plastic state; they 
tue not only elotigated, tnit indented and curved aroutid each other in soma 
localities; the simple curvature of the strata might explain the elongation 
in the line of strike, hot not the other phenomena presented. Some of 
these pebbles in Vermont are pure quartz. To explain this he invoked 
the aid of chemistry, and the well-ltiiown action of liot water eontaiuing 
alkalies in solution in softening and decomposing silicates, extracting 
some ingredients and combining otbers, the form of the rock remaining 

Dr. Jackson thought that the smootliness and absence of indenlalion in 
these pebbles showed that no chance bad taken place in the forms since their 
deposition; they are perfectly polislied, as in the stones rolled upon our 
shingle beiac.ties by (he powerftil action of the surf. This constant grinding 
and rolling up and down by the force of the waves would produce various 
cylindrical forma, and even the crooked and disioried ones exhibited on the 
diagrams of Mr. Hitchcock; and similar shapes can be seen any day upon 
the present beaches. Beside, quartz pebbles eoulil hardly have been sof.ened 
by heat, and, if they were, would have taken different forms from these. 
The magucdc iron he considered the result of a meialllferons emanation, 
rising in vapor, as in almost eveiy volcanic empiion, and requiring less than 
a red-heat. They were parallel lo each other and to the line of the strata, 
becanae they were thus formed originally. In presence of sea-water, a 
moderate heat would be sufficient to cause the pebbles lo be nnited by a 
cement of Wollastonile or silicate of lime. He was averse to any theory of 
their explanation which rcqmree softening after their deposition. 

At a subsequent tneeiing of the Society, Professor Rogers, after referring 
to the character of the cSnglomerate as presented at Newport, R. I., called 
attention to the steep and alternating dips of the beds of conglomerate in 
question, and also to the general parallelism of the flat sides of tlie peb- 
bles to the planes of deposition, as well as (he prevailing uniformity of the 
dlrectiOD of their longer axes. He arced that such an arrangement of the 
pebbles corresponds precisely with the effects of wave and current action 
on water-worn and partially water-borne fViigments during their accumu- 
lation. The large proportion of pebbles of elongated shape met wiiti In 
these peculiar beds, was, ha considered, the natural conseqaenco of the 
mode of disintegration of the original melamorphic rocks from which tho 
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pebblea were derived. Sacb rocke, In virtae of Bhirply-fntowetlng jotnta 
and cleaTn;^ planea, are prune In man)' locnUEIes to break ap Id ionij, 
trrcKDlar, somewlist rhombic figures, which, by the wenrini; action of 
■ircami and tldca, are eaelly converted Into oblong pebblea, like those of 
the Xewport conglomerate. Ibiamples or this mode of dislntcf^ratton are 
common In the more altered belts of the Appalachian region, tspe^alif 
among the elliceous and arglllac«ona slates along iu «oalhea«teni border, 
and may be seen at varioos points amonj; the similar altered rocks of New 

To the hypothesis of Prof. Illtchcock, that tbese elongated pebbles ow« 
their peculiar shape and position to the action of powerful pressure upon 
the strata while the pebbles were in a soft condition, th)m intense heat or 
other caoses, Prof. Rogers urged the following objections : 

1st. The elftct of pressnre upon a plastic solid, as shown bv Tyndall and 
Sorby, is In all cases to develop more or less distinct c1ea*a^ planes 
throughout the mass ; these planes being unlfonnlj at right angles to the 
direction of the pressing force. Such an action applied on a large scale to 
the strata of conglomerate mast, therefore, have bad the effect not only of 
flattening the plastic pebbles in a uniform direction, but of developing a 
cleavage or lamination in tbom all, parallel l« their Qat sections as they He 
In the mass. But this is so far from being theftkct, that we find the cleavage 
planes of different pebbles running la wholly different directions, some- 
times across, sometimes parallel, and sometimes oblique, to the general 
bedding, just as might be expected fttjm ihe preservation of the tH'lgiiial 
cleavage-structure of the rook from which they were derived. 

Sd. Sacb a monlding of Ihe pebbles by pressure would either enormously 
distort or enttraly obliterate any fossil forms or impressions which may 
have CKlsted upon or within the pebbles at the time of ihclr deposit. But 
an inspection of the Lingulie (Vom the Taunlon River conglomerate, and 
of a similar (bssll found subsequently by Mr. Esston In the conglomerate of 
Newport, shows that no such violence could possibly have operated on the 

3d. While in the localities referred to the m/y'iyritt/ of the pebbles have the 
oblong shape and parallel arrangement above described, there are many 
scattered thron);h the mass which are either round or have their longer 
dimensions more or less transverse, or even perpendicular, to the general 
direction. As tbese could not have escaped the enonnoua, all-pervading 
softening action and pressure which the hypothesis assumes, their presence 
In these discordant conditions seems of itself a sufficient refutation of the 
theory. 

In regard (o the curved form and close adaptation observed in some of 
the pebbles. Prof. Rogers thought that accidental peculiarities of shape In 
the original fragment, and the effects of attrition and the close packing of 
the accumulated deposit, furnished an adequate DxplRnallon both of the bent 
form sometimes met with, and the accurate fitting of the contiguous pebble 
to its concave surface. 

As an example of the formation of flattened pebbles by tbe action of the 
shore waves, prof. Kogers referred to paving stones of slaty trap, recently 
Imported IVom Newfoundland, which are remarkable for their very nni- 
form circular outline, their smooth, slightly convex faces, and a, thlrk- 
nesg rarely exceeding one-third of their breadth. If we suppose a gt«at 
niasa of these as they lie piled along the shore, with Ih^ broad sidei 
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borizontal, to be hereafter cemenied together as a stratum oT conglomerate 
roL'k, would not ttie argument founded on cheir sbApe and position be ereu 
BtrODKcr than in the case of Ihe Newpon tonglomccate ? Yet nothing la 
more cerlHin than that tbey owe their shape and arran^ment lo (be peculiar 
movement and atliitloa to wbiub ihey have been subjected by Che action 
of the waves. 

TliuE, as regards the Newport rocks, and most oilier conglomerates which 
had fallen under hia notice, Prof. Kosera saw no difliculty in referring the 
form and arran|{ement of the pebbles lo tbe familiar aKenclea above indi- 
cated. He did not, however, doubt thai, in some highly melamorpliic 
districts, conglomerate rocks were lo be found wblch had sustained (crent 
iotemai changes through the eSecls of heat, cbcmicul action, and violent 
pressure. Such lie has long thoaght masr have been Ihe conditions In 
some parCB of the Blue UidKe and South Mountain chain in the Middle 
States, and such, periiaps, were the influences wblch operated on Ibe gneis- 
soid conirlomenklea of Ibe Green Monntaina, to which Piof. Hitchcock has 
referred iu his communication to (ho Society. 



OX THE FORMATION OF TRAP DIKES. 

At the meeting of the Amerfcan Association, ISiO, Mr. J, D. Whitney 
read a paper, prepared by himself and Col. Foster, on the origin and strali- 
graphical icbtlions of the (rappean rochs of Lake Superior. It was a 
minnte description and discussion of the traps found In the Luke Superior 
region, especialty about the copper mines at Keweenaw Point, and pre- 
aeniod as many ohjeetlona as possible to the theory, now pressed with much 
Tigor, that trap is not of igneous origin. 

Prof. Agasslz quite concurred with the authors of the paper, tliat an 
examination of the shores of Lake Superior nili; established the igneous 
origin of trap. The evidence of the heated mass upon Ihe sandstone below 
was 09 plain aa that of a hot poker upon wood. He thouaht that If (he 
advocates of the aqueous origin of the trap would examine some of (hcse 
places, they would he convinced that they were wrong. 

Prof. Wm. B. Roirera coincided In maintaining the igneous origin of trap, 
and odduccd some instances supportine that theory. 

Prof. Agnssii; said that he liod observed the influence of the rot/ks upon 
the dikes, aa well as the influence of the dikea upon the rocks. Tlierc was 
a very good instimce of this ac Nabant, where the Influence of the rock in 
producing a flow cooling of the hornblende was seen In the very large 
crystals there found. 

Oir THE TEMPERATURE OP THE EARTH AT GREAT DEPTHS. 

At a recent meeting of the Boston Society of Natural History, Prof. W. 
B. Rogers remarked, that in reference to tbe increase of tempcraiare at 
great depths, as a means of dclennining tlie (hickneas of ihe solid crust or 
shell of the fflobc, much uncertainty must attend such calcululions until all 
the necessary data have been ascertained, k Is noc merely requisite to 
know the law according to which Ihe temperaturo augments as we descend, 
and tbe ordinary melting point of Ihe different rocky materials forming; the 
crust, but we must aacertain how and in what degree the melting point in 
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«Bch can Is InflaenMd by the proesore to wblcb the heated mug le rab- 
Jeeied. 

Accordtnic to the experlmenta of Bansen, Hopkins, and olhers, apermaretl, 
wax, and pnrafBne, when healed under poweifnl presniire, require b hijjher 
temperntiire for thoir Hqnefaclion Iban la aofflclent to melt Ihcm nnder 
onllnnry circumBtancea, where the praeaing force la only that of k Bln>;le 
atmosphere. If, irllh Ho]>lilns, ve asBume that the meltlo); point of rocks 
Ib in like manner raised by tbe pressore nnder wblcb they are placed beneath 
the sarTace, wn muat agree with bim in tbe conclueion that the maleriHls of 
the earth's crust may retain their solid condition to a mach greater depth 
than has been iimally aapposed. 

We hare, however, no warrant tbr assaminj^ that all, or even the great 
mass of rocky materials, obey the same law in rcfifard to their liqaefactloit 
as wax and Che other similar suhatancea alwve named. It should he remem- 
bered that these latter belong to tbe class of sabetanees which contract as 
they pass from the liquid to the solid form, while there la another clasa, 
typified by Ice, In which tbe act of congelation Is accompanied by more or 
less expansion. Mow it baa been proved expeHmeatally by Thompson, 
that presstire, inatead of ralaing, actually loners tbe melting point of Ice;, 
and there is reason for regarding Ic as a general law, that all those bodies 
which expand in becoming solid are similarly atfecled by pressure, while 
the other bodies which, like wax, contract in congealing;, have their melting 
point rabed under the same circumstances. 

As yet we are loo little acquainted with the habltndeg of the rarious 
rocks in Ibeee reapecta to decide as Co the extent to which Che one or other 
of these opposite agenclea of pressure upon the melting point may operate 
In the Interior of the globe, or to form any vulld concloslon as to their 
aggtegate effect upon the computed thickness of the crust. 

THE COSO UINIBQ BEGION OF CALIFOEKIA. 

A correspondent of the jllla California — Hi. Farley — thits deacribM tbe 
geological features of a new mining region la the southeastern pan of Call- 
fbmia, known as the " Coso Mining Region." Its area Is about ei^bly miles 
aqnare. It has for natural boundaries the Sierra Nevada on the west, the 
lof^y pe&ks of Owens' Monnlalna on the north, and an extensive dry lagoon 

Mature seems to have withheld trom the Cosn mining district all save 
mineral wealth that can render a country stlractive to man. It is treeless, 
and, with the exception of boiling springs, waterless, and it is In rare in- 
stances that even a limited tract of land can be fonnd susceptible of cultiva- 
tion. Birds are scarcely ever seen, and only deer are found in remote places, 
where acuity signs of vegetation exhibit themselves. Roaming over the 
country are a few scattered Indians (the Coso tribe), who, like those of 
Washoe, live on herbs, roots, and worms. They run swiftly away upon 
seeing the whitee. They bnild hnis of cane, and huddle together in the 
canons, where they pass a wretched, laiy existence. 

About tn-enty miles 10 the southward of Silver Mountain, the party visited 
an active volcano, at some elevation above the aurrounding country, and 
which threw out hot mud and steam. A curious feature about this was, 
that, at distances of throe feeC apart, there were holes, each of which vom- 
ited fbrtb different colored mud, — some scarlet, others a bright yellow, and 
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otiien as bine ai Indigo. Tbie ipnrted out In thick, g:1iie]> coneiBtencj, ran 
slowly down the sides lllie lava, and cooled to a BubsTanre hard as rock. 
Hot Jkr ftx)m this mod volcano they visiied an opening whiili emitted the 
most unbearable heat, as from an oven, and here the Indians hod been 
accustomed to bring rabbits, lizards, and other game to be cooked, — natnro 
fnmisbing the (ael and fire gratis. 

In another direction, they discovered a tremendona boiling spring, Torty 
feet long bjaboattwentj-flve wide. This appeared to bo of immense depth, 
and was healed to tljeboilinK^int, presentinK, In fact, an enormous caldron 
of boiling water, liubbllng and steaming exactly as a pot wonld do ovcra hot 
Are. The water, whencooied, hadan Iniolerabletasteof alum. Thebissing 
and roaring of this boiler could be beu^ at a great distance. It la deacribcd 
as ehoklogtheitronnd, and emitting a kind aubterranean mmbling. All the 
counCfy around for twenty miles seems to have been burnt up with a Berce 
heat. The ground is hot for a mile aioand the volcano, and the peaks of 
the hills are all heated. 

Mr- Fariey had a narrow escape near one of the hot mud lakes. Not 
l>eing aware of the treacheroi(B nature of the ground, he tamed his boiM 
towards a gieen-looking place, where there appeared to be something like 
fted. He liad advanced but a fcw yards when the crust upon which the 
horse trod began to break throui^h, while the ground began to tiend in and 
tremble, as in a morass or qaahing bog. His borse reared, and when the 
rider attempted to turn him, he broke through, his feet entering into a h6t 
gobsiance below, which stripped the hair and skin otF Che hind legs of the 
animal in a moment. It was with the utmost difficulty he was spurred to 
more solid ground, and the mud whicb was taken up was found to be too 
■ hot to hold in the hand for an Instant. The country seems to be in a slate 
of subterranean combustion. Where the bills have been broken down, or, 
In other words, where land slides have occurred, the precipices ate white as 
drifted snow, as though immense llme-kUos had caved in. 



The following is a resum^ of a series of letters recently commrmlcated 
to the London Jtheiuaim, by Sir Henry James, Directorilo^^hief of the Ord- 
nance Survey of Great Britain, which, from novelty of the views expressed, 
and the high ecientlflc position of the author, have attracted no little Interest, 
and called forth considerable diacnsslon : — 

No fact has been mora clearly establlEhed by geological evidence than 
that In former periods of the earth's history there have been great and 
extraordinary changes in the climaleB of Its different regions. The fossil 
faunas and floras of the Arctic regions prove Incontcstubly thol in that 
portion of the earth the climate must ac different periods have passed 
through every variety, from the tropical to the arctic; in tliis our own 
country we have the same conclusive evidences of similar changes; and 
evidence can be produced from every part of the earth, alt proving the 
Bomegreatthct, that there has lieen every where a great change of climate. 

Ta.ioos speculations have been advanced by geologists to account for so 
remarkable a fact, and attempts have t»een made to prove that In the subsi- 
dence of continents and the raising up of the bottoms of seas, and other 
great changes with which we are fiunlliar, there might have formeriy existed 
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Each n <][stribat<on or the land ai 

phenomena. Oilitru ajtain have 

or tlie canh, derived from the i-eutml heal oi' Iha globe, and everywhere 

produelnj; eantcmiioninvoiig similar fuunas and floras. 

WiibODl here enierln); upon the dliicussion of ihcse views, I believe there 
are few ^koIo^bU or niitaralists who acrcpt tbesc e:iplanatioii3 of the causes 
of Ihe cban^eB in ellmale as in any degree snlisfnrtory. I have constantly 
Iind Ihls problem licfore me, deeming it to be one of the ver; highest inter- 
est In physical |:colop:y, and have long nince arrived at Ihe conclusion that 
there wns no possible explanation of the phenomena without the eqppoaition 
of uconBtsnt change in the position of the axis oT the earth's rotation; and 
I think there arc other great facts In physical geology whicll cannot tie 
explained under any other supposition. 

Tho question wo have to conaider is, whether there may not have been, 
during those vase periods of the earth's bislory which geology unfolds to as, 
eomo caniieB In operation which may have produced the supposed changes 
In the position of tho polos of the earth; and it appears to mo that If we 
lalce tor our guide the investigations of Kewton upon Ihe efl^cts which a 
Tcdunilancy of mailer on any point of the earth's surface totist necessarily 
produce, they will lead us to the conclusion that there must formerly have 
Iieen changes in the position of tho poles, with the consequent cliaages of 
climate on cvety part of the enrtb. 

' I assume, as an admitted fact, that Ihe mass of the eanh was at flrst a 
llDid mass, and that It is nt present a fluid mass with a hardened crust, and 
that the present oblate form of the earth Is due to its rotation on its axis; 
and that if we suppose any cause which would tend to produce a change in 
the position of tho poles, the moss of iho earth was at all limes, and is still, 
free to assume Ihe new form whicb ils revolution on a new axis would tend 
lo produce, bnt with certain changes in Iho hardened crnai, to which I will not 
further allude than lo say I refer to what is called " slaty cleavage," which, 
passing llirougli vast masses of roclis, which are spread over large areas, ■ 
has split up the rocks into lamince as flne almost as tho iiDH)Einary iluxional 
rem o of Iho malheinallclan, and also to the vast number of " faults" 
h w h he rocks forming Ihe crust of tiio earth are broken up, and to the 
u d s of Ihe strata In nearly parallel folds over largo areas. Every 

geon tr an must see that this is precisely such a result as might be ok- 
p<. d dor the supposition of a change in Ihe position of the poles, with a 
correspond ng change in Ihe form of the earth. To take a simple illnstra- 
w hold a thick book between the bands, and imagine Ihe snrfnco 

rmed by ha edges of the leaves lo represent the suiface of a homogeneous 
mass of TOtk, SQch as Ihat out of wbiih slates are formcil, and we then 
depress one side of Ihe book so as to make the surface slightly inclined to its 
original position, It will be seen that an almost inflnlcesinially small sliding 

place under the hypothesis in a homogeneous rock, and produce Ihe " slaty 
cleavage." If, again, we place a number of books side by side on the 
ground, and then push tliera on one side, it will bo ohsen-od that each book 
will slide, to a certain extent, over Ihe one beneath it, and that this disloca- 
tion will represent the " faults" which uccur through any compound series 
of strata, such as the coal-measures, and itwill be observed that the ilisplace- 
ment is down Ihe inclined plane, as is always observed la Ihe " faults." The 
strata in each case are supposed to have lieen originally horizontal. 
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In the C6Lh Proposition of tho 1st Section of the Prindpia, Theorem S6, 
Corollary 2i, Kewioci sbj's: "Hut tet ihcra be added ansfwhere between tba 
pole and vhe equator a licap or new matter, like a moDDiain, and tlils by lu 
perpetnal endeavor to rcicde from ilic centre Of ilB motion will difltnrb tlio 
modon of (he globe, nnd cause its poles to wander abonl its sapertldcs, 
deacribin}; circles about tbemselvee and their opposite points." — Moae't 
Ti-anslalioa, 1721). 

We have no evidence that within the historic period there has been ma 
clevHlioa of any mountain mass of eneb a magnltndo at could produce on 
appreciable ehan^ in the posilion of the poles or the equator, and no records 
of astronomical observations could, tberefBis, show any anch changesas 
have been adverted to. lint we have nndoulited evidence that in the ibrmer 
periods of the earth's history great mountain legions, each as the Andes, the 
Himalayas, and the Kocky Mountains, havo been thtown np [n well-defined 
■ticceasive tceolo^cal epochs ; and knowing bowvaslly greater these monnlaia 
masses must origioaliy have been, from the great deKnulalion to which in the 
]apse of ages they have heen sulyccled, and before the degraded matter woa 
spread out to till ap the inequalities of tho surface of the earth, we can sea 
a probable cause (or a corameiicoment of what Newton calls " the evagation 
. of the poles," and also the cause of a chan^ in Iheii position being again 
and agajn produced, nniil even the annlc re^Hons may have been brought 
fhjm a tropical position to their present position. We can see also how 
under the hypothesis there would be agrodutd progress of a pecnllar climate, 
arctic, or temperate, or tropical, over the surface of tho earth, giving tocil- 
iiioa to the spreading of a similar flora or fatma under the necessary con- 
ditions of light and heat for their development. 

The soluiiou of the difficult problem under consideration obrionsly tnm» 
upon the question of whether the geologist can show that snch monutain 
masses may bave been thrown np in former periods of the earth's history as 
would produce an "evagation" of tlie poles, I think wc can; and that the 
cban^ of climate, the sprcadin;; of similar fioros and faunas, and tha 
undulations and dislocations of the strata composinj; the crust of the earth, 
are the necessary corollaries. A great number of other secondary minor 
forces, such as the eruption of Igneons matter in different parts of the world, 
have, as is well known, been in operation to produce local changes; but the 
evagaiion of the poles is, aa I think, the only cause of those great, wide- 
■prcad clianges which havo been adverted to. 

The facts established by our geologicai investigations may be thns fbnna- 

1st. We have evidence of great changM of climate hi several sncce*alve 
periods, but with this pecnliarity, that whilst the climate of the earliest peri- 
od* was nearly nnjform in all parts of the plobe, this uniformity dtsappcan 
In tho more recent periods : ^io nnlform character of the flora of the coal- 
measures Is a proof of the one, and tho very dift'erent character of the flora 
and fanna of the arctic, temperate, and tropical zones, marks the great 
change which has taken place. 

Now these facts, if they stood alone, mi^ht be explained on the supposl- 
*tlon that, from any cause whatever, ihe axis of the earth was at one time 
perpendicular lo the piano of the ecliptic, and that its inclinalion was changed 
at the intervals which tlic clian^'es of ctimale indicate until the axis reached 
its present inclination of twenty-three degrees thirty minutes. 

With the OKis perpendicular lo the plane of the ecliptic, we should have At 
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each pole a ciicolar (uea of ftum eight; to ninety miles apon which the sim 

would never set, and a much liu-ger area within which, at the micliii^ht or a 
Teiy Bhort iii{chi, there would always be the ii^ht and beat of summer twi- 
light; whilst in ail other parts of Che earth there would t>e equsl day and 
nigbt, and no distinction of eununer or winter, — a condition obviously 
fkvorable to tbe prodndion of a very uniform flora; whilst at each of the 
supposed intervals of change, the long, cold arctic wiuiers of -the present 
time wonid be gradually introduced, with a corresponding change In the 
dilferent regions of Che earth, 

Sd. If these changes in the climate were the only facts to be accounted for, 
fbii supposed change in the direction of the axis of the earth would explain 
tliem, although we are unable to assign any cause for such a chauf^c. 

Bat we have also to account for the fact, that the now cold, barren arctic 
Tcgions had at one time the flora of a temperate climate, as in eaiiicr periods 
it had that of a tropical climate. Again, we have proof that here in Great 
Britain, where we enjoy a temperate climate, we at one time liad an arctic 
Glimaie,and ac another and earlier perioda tropical climate; wecan also 
prove that in certain parts of the present tropical regions there was formerly 
a temperate climate. 

Now these facts cannot be explained on the first hypothesis; but they may 
be explained, if we suppose that, instead of a simple change in the direction 
of the axis of the earth, the change was produced by the evajration of the 
poles — tbat is, that the north pole might atone time, forexample, have been 
in the posilion of the magnetic pole, and that it has successively occupied 
several olhcr positions till it reached its present position — and by the inclina- 
tion of tbe axis being changed at each period. 

Under this hypothesis wo could explain the nniformity of the climate in 
the first period, the diversity of climate in the difTcrenl regions of the earth 
as at present, and also the diversity of climate in the same parts of the earth 
in [he intermediate periods. 

3d. But if such changes have taken place in the position of the poles, and 
the earth has revolved in successive periods upon different axes, we ought to 
have evidence of great correspotiding changes in the crust of the earth, 
arising fhtm the movement of the prDtnt>erance of the equatorial regions 
into new positions coiresponditig to the movements of the poles. 

Now, this is precisely what we do observe; for the cmslof the eartli Is 
thrown into undulations or cormgatlons in lines parallel to the movements 
of the equatorial regions; that is, in lines either parallel to a great circle, 
or in lines analogous to loxodromic lines, or in curves such as would be pro- 
dnced if the poles travelled by a succession of movements along cnrved 
lines Into their present positions. 

Tbe corrugations of the surface of the earth have, in fact, an amngiement 
something like tbe engine-turned lines npon the back of a watch; and there 
are pardcular sets of these comigatlons corresponding to the epochs of 
those great changes in climate and organic life which have been referred to. 
Thus, fbr example, we have in this country the slrala thrown into systems of 
undulation, which extend from Cape Wrath to the Ise of Wight ; tbe undu- 
lations of the older strata heiog in the norlh in lines which cross the meridian^ 
at an angle of about forty-Sve degrees from northeast to soathwest (lliBt is, 
at rijfht angles to a line drawn in the direction of the magnetic pole), and in 
tbe Bonth in undulations running nearly east and west. Humboldt, in his 
SsKii surfe Gucmeni dft JiocAa, page 57, says: "The lines of directiou of 
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die atraCa meet the meridians (when, for example, Owj ate for Kt«*t distances 

directed north ftirty-fl™ dogreea east) lite the elements of a loxodromic line 
irithonl beinf; parallel in spare. The direction of the ani^ient Btrata (prim- 
itive and transition) is not a small local phenomenon; it is, on the contrary, 
ft phenomenon independent of the direction of the secondary chains, llieir 
branchings, and the sinnosities of their yaJleys, — a phenomenon the cause 
Of trbich bas acted nnifbnnly fbr prodi(riou9 distancee; as, for example, la 
the ancient continent between the parallels of forly-lhtee and finy-fieven 
decrees north Utltode, flrom the north of Scotland aa &r aa the confines of 

In the movetnentfl of the eqnatoriaJ protnbei»nce we have the only force 
adequate (o prodhce soch wide-spread eflbcts ae these, or the " slaty cleaTajie" 
In the same direction as ihe Ihies of the corrugations, or the great systenu 
of " faults" which cross them, or those great systems of "Joints" by which 
tli the rocks composing the cmec of the earth are divided into rbombdids, 
which, lo repeat my former simile, aT« hkc Ihe Interstices between (he lines 
on a watch. The great changes in climate and in organic life which occurred 
at periods corresponding to periods of great disturbance in the strata of the 
earth, and the several systems of hnes into which the nnduladons of the 
strata are thrown, are all co-ralatcd phenomena, bimI no theoiy will he aatis- 
ftctory that does not embrace them all as resulting itom one and the same 

4lh. Wo have now to consider whether the study of geology, which lias 
brought to us the knowledge of these so lemailiably co-telated eflfecis, does 
not also furnish us with data to enable us to trace the cause of tbeiu. I have 
already stated that we have in the monntain masses, which have been 
opbeaved at diJfetent periods and in diliieTent parts of the earth, a sufllcient 
cause for producing that evagalion of the poles which Newton, iMfore any 
of these geological fhcts were known, has said would necessarily result thim 
their apheaval, and the evagation of the poles would produce the observed 
phenomena to which I have referred. 

Since the commencement of my investigafions on this snhject, I have 
reqnesled Captain Clarke, R. E., to be kind enough to undertake the mathe- 
matical investigation of this diSlcnlt problem, and the result he obtained 
leaves no doubt on my mind but that Ihe evagalion of ibo jioles is the ime 
cause of the change of climate, the corrugation of the snrfiice of the earth, 
and the other phenomena adverted to. 

To these powerful opponents. Colonel James finally replies, stating in the 
commencement his position anew, as follows: I have nnld that the eleva- 
tion of mountain masses has produced an "evagalion of the poles," which, 
as a consequence, has prodticed a change in the form of the earth, end cor- 
mgaled and split up the strata composlog Its cmst; and, fanber, that the 
extent of the evagation may have been such, tiiat at one time the north 
pole may have been In such a position that the axis of (he earth was pcr- 
pendicnlar to the planeof her orbit (which Itwonid be if Ihe pole was nearly 
In the same position as the mafrnetic pole); and that at snccessive epochs 
it has occupied other positions, till It reached its present position, and caused 
the chnngc of climate which distinguishes each epoch. 

Putting the rase in the most favorable form for producing the largest 
efTuet. and nflsuming thut a monntain mass was equal to Ihe tdVd'''"P'"* "^ 
the mass of the equatorial protuberance, the result would be the shift of the 
poles ofthe earth to_ the extent of oneor two miles; and in the case I have 
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■nppoae^, viz., that the earth lj not a rigid body, the first daj'g whirl iroald 
make the HGW position of tbe axis again a pennunent position, — penaonent, 
■t Icnst, until agnin dislurl>ccl by tlio uphi'uial uf onolhcr mountain mass, 
capable or producing another chiui^e. I hope I have corrc[:tl.v represented 
what Hr. Airy admits, and that wo have, now got the prubicm into a form 
wLiih will enable os very readily to diacuss it. 

And Drat, as to the magnitude of luountain masses as ihcv now exist, I 
grant that there Ig no exislinif mass that can produce more than a scarcely 
appreciable chaniie. But (ho present mountain masses represent but frag- 
ments of their former bulks, Tbe great rar^o of the Andes, with the whole 
continent of South America, Is proluibly the most recently elevated moan- 
tain range upon the face of the earth; the whole has been raised lo its 
present ip'eaE height of atHint Ave milca within the most recent geological 
period, and the greater part of it has tieen raised several feet within our own 
time. And I linow of no reason why it should not continue 10 rise until it 
reached a magnitude which would produce a sensible cbange In the position 
of thu axis of Ihe earth. But althongb It simpllflcs the eouccplion of the 
problem to suppose the clovaiion of one mountain moss, we need not depcnfl 
upon tbe elevation of one only for producing the effect; for if, wiib Sir C. 
Lj-ell, we suppose olber conflguralions of the conllnents nnd seas, and that 
another great continent, with Its mountain ranges, like Ihe Himalayas, rose 
aimuitaneonsly with South America at tbe other side of Ihe glolie, whilst 
Mherlandsln opposite directions are sinking, it is obvious that under this 
•apposition Ihe effeet miifht be quadrupled. 

But, ll may be asked, can this elevation of mountain masses be sapposed 
lo continue loproceed to an indeHDitc extent? Certoinly noti their attaining 
a certain magnitude would lead to results which would rapidly produce tbe 
reduction of their balk, if it did not sweep them away altogether. 

The great geological epochs of which we have been treating are separated 
by intervals of what may be called the periods of tranquil deposition of 
nearly horizontal strata, and those periods of disturbance during which the 
strata have been thrown into great sysiema of undulations, and whole 
races of animals nnd plants utterly and slniultnneou'ily onnibilaled over 
Ihe whole world, and the climate changed for Ihe succeeding period of trao- 
qnilllly. 

These tranquil periods have been of such long duration, that no geologist 
ventures to say what numlier of years they occupied: a period of millions 
of years ago Is but as yesterday in geological chronology, and the nn 
pertodsof time required for mountnlns to sttain a magnitude sufficient to 
disturb tbis state of tranqullllly Is necessary to, and consistent with, the 
hypothesis. 

We must not investigate this problem, therefore, under the supposition 
tbnt vnst mountain masses have suddenly made their appearance in any 
given positions. Their inoreasc, as measured by the chronology of man. Is 
BO slow that we could not possibly expect that astronomical obijervaiion 
could detect the effect of il\e increase in their magnitude in disturbing the 
position of the axis of the eartb. The effect of this slow increase may, by a, 
rough analogy, be compared with that which takes place when tbe base of a, 
grcot Iceberg is slowly dissolved, until eventually tbe whole moss gives a 
roll, and settles into a new position of equilibrium. 

Lcl us suppose that a. mountain mass may possibly have attained lo tbe 
requited magnilude (o produce the change, and that at the critical period or 
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tnrnlnfr.point In Ka htstorr the earth girea a sadden whirl, and agBQinefl 
a new position. We must first endeavor to ima^ne what would be the 
effect npon the strata compoaine the cmet of the earth consequent upon the 
movement or the protaberant equatorial mass; the strata would be thrown 
into undulations in quasi -loxodiomic lines, sacb aa have been described by 
Humboldt and others. 

And what we most next Inquire would be the effect upon the preat t'olnme 
of water in the seaa in which the strata were beiny deposited. The water 
would be thrown with irresistible violence upon the continents, whole races 
of animals and plants would be stmnltaneousl.v destroyed, and the surfkce 
of the earth jiround down by the water itaelf, and the forcing along of vaat 
masses of dctrital matter over It; and Anally there would be such a ehanfie, 
belt small or great. In the position of the poles of the earth, and In the Inelj. 
nation of Its axis, as would produce a ehnn^ of cllninte in every part of the 
world, but more marked in the arctic and temperate regions than the tropi- 
cal. We have but to suppose this repeated a^aln and again to account for 
all_the observed phenomena. 

In weighing the prohability of the truth of this theory, we must take 
into consideration the fact, that no other theory haa been liefore advanced 
whicli would account fbr these so Intimately correlated phenomena being 
produi^ed by one and the same cause; and I atill hope that some at least 
of my scientllic friends will admit that I hare given them In it a Taliiable 
"wrinkle." 

In opposition to these views of Sir Henry James, Mr. Jukes, one of the 
directors of the Geological Survey of Great Britain, publishca the following 
communication in the At!\eniKain, under date of September 3d, 1860. He 

In the flrst place, Iwonld object that there Is no proof that " there has 
been everywhere a change of climate; " since the tropical and spb-tropical 
portions of the earth's Buribre may have always had pietty much the same 
mean temperature which they have now, for everything we can show to the 
contrary. If la, indeed, almost cert^n that the arctic and northern temperate 
lEgionswereonce wanner than they are now, and that warmer climate seems 
to have endnred for all geological time until a very recent geological period. 
JX is equally cert^n that large parts at least, if not the whole (there is some 
(lonbt as to that), of the northern temperate regions were, during that 
recent geological period, considerably colder than they are now. This colder 
climate aeems, during that same period, to have prevailed as tai south as 
northern tnclia, judging ftfm the former greater extension of the glaciers of 
the Himalaya, as described by Dr. Hooker and others, though possibly that 
might admit of explanation on the supposition of greater moisture there, 
cansed by the Bay of Bengal extending up the present valley ef the Ganges. 
We have, however, no reason to look to any other spot on the globe than- the 
present north pole aa the centre of that cold climate during this glacial or 
pleistocene period. Neither has any one yet ventured to point to any other 
region of Ibe glolie as having been possibly its arctic region doring any 
previous geological period, — baaing his argument on the tbssils of that 
region having a mora arctic character than the contemporaneous fossils of 
surrounding countries. 

The change of climate aeema, as far as we c»i judge, to have been a gen- 
eral change fVom an "insular" jo a " continental "climate, or, in other words, 
a change tVom one where a milder temperature wag more vridalydifitased over 
25* 
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tha ffotie, to one In which the local dliirlbation of heat wu mora mariied 
and the climate more " eKcesBive," the mean tempenitaie of the polar rej^ons 
becoming certainly Icsa, and possibly tbat of the equatorial r^oos rather 
greater, than before. It la obvions tbat such a change is one that cannot be 
accounted flir by any Bhiftin^ of the earth's axis, 

Bnl even if wc dismiss palieonluloKicai ar^ments, and look solely la ttie 
torra of the eanh, il acema (o rac that we have nood reason to doubi tbo pos- 
sibility of a chanL'c in the earth'! axis of rotation. Admitting tho assnmp- 
tion adopted by Sir Henry, (hat the earih was at first a fluid mass, and 
ancrwards a moss with a hardened cnist, it follows tliat, if it rotated with 
the same velocity as tkiw, the oblatencss of its spheroid must have been 
originally ai great as it Is now. That oblalcnesa may be conceived (bus : If 
we imagloe a perfect sphere to lie described abo{it tho centre of tbeeanh, with 
the dislance iVom tha centre to the poles as its radius, the surfkce of that 
sphere wotild coincide with the earth's surface about the poles, but would 
sink regularly a< we receded from them, until it reached a depth of about 
thirteen and a quarter miles at the eqiutor. The earth must have had then, 
ab initio, a protubentnt shell, gradually bulging lieyond the form of a true 
sphere, till it reached to the extent of thirteen and a quarter miles, or nearly 
seventy thousand ibet, about ila equator. It la very difficult 1o see what 
force, internal or external, could have given to a globe thtis weighted and 
balanced all round such a penaanent tilt as would cause it to spin on any 
other than Ita shortest diameter, or could so alter its tbrm aa to make any 
other diameter shorter than lie orij^inaJ axis of rotation. The hi):hcat tnoun- 
lain in the world, Mount Everest, is only five and a half miloa high, One- 
third of that height being a mete pinnacle. The tableland of Thibet, with 
the Kouenlun and Himalaya mountains, is certainly the largest projecting 
mass above the surfiu^ of the earth; but its mean height cuinot be (treater 
than two and a half miles, and its greaieHt diameter is only some six or 
■even hundred miles. Its mass, therefore, can bear but a very small proper^ 
tion to the masa of the protuberant l>ell auirounding the earth in its latitude, 
and Btill less to tbe whole protuberant shell, and can, therefore, have but an 
equally slight influence in overcominji; the effect of that shell in giving equi- 
librium to the earth's motion. If tbe much greater irregularities in tha 
earth's surface, namely, those prominences which form Jbe masses of dry 
land, and those bollowa in which tbe ocean lies, be wholly within the pro- 
tuberant shell of the earth, — and I think that we can have no doubt that 
they are so, except in the imtnediale neighborhood of tbe poles, — and if 
tliese itreal IrregiOaiilies tialance each other, and the equilibrium of tho earth 
be maintained, it appears to me that the addition or subiraction of a tnere 
wrinkle anch as the Alps, the Andes, or tbe Himalayas, could hardly have 
more than an inHniteaimal effect on that equilibrium. But the nearer the 
IrreKnlBtities are to the pole, the less would be their dietnrbinjt effect, so tbat 
high land or deep sea there (and the Arctic Sea, at all events, seems compaF- 
aiivcly shallow) would have less effect than in lower latitudes, while exactly 
as the latitude decieases the compensating protuberance increaaea. 

Sir Heniy assumes that our present inontitain chains were once much 
greater than they are now, because sucb vast maaees of rock have been 
removed fVom above those of which the present mountains are composed. 
I flilly agree with him in the vast amount of erosion and ilenndation that 
has taken place over all our monntun chains; but, then, I believe that ero- 
sion wai caused by the wearing action of llie aea as the mounlaina slowly 
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TOM throngh the.deatractive plane of the sen-level, both on their Bnt emerg- 

enw and at subsequent periods, when, after depression, ihey hnvo had agsin 
(o rise (hron<;h (hat level. However great maj have been the removal of 
rock, therefore, ftom over what are now the rreats of our monnratna, it does 
not follow that the mountains were ever materially loftier than they are now. 
Sot only were those vast shreta of rock removed h; the action of the sea, bnt 
the mp3 and passes that indent the summits of moanlains, as well as many 
of iho glens, ravines, anil valleys that fmnjw their sides, were evidently com- 
menced by (he same airllon, chon<;h I am quite willint; lo l>elieve that nlmos- 
pheric a^ncy has deepened and widened, and someiimes produi.'ed, these to 
a muirb gicalcr extent than is commonly supposed. 

We certainly could not have any example of the elevation of a mountain 
chain during historic times if, as I am fully convinced, any mountain chain 
requires, not Ibonsands, but millioEis, and even hundreds of millions, of years 
for its elaboration. Sir C. Lyell has given us abundant proof that the two 
actions or elevation and denudation, by which mountain chaitis have been 
produced, are stitl going on with as much vi(^r and intensity u they ever 

Furthermore, I would observe that while admiring the Ingenuity of Sir 
Henry's application of (he hypothesis he favors to the production of Bucj 
structures as "faults" and " cleava^," there docs not appear to be the 
sli);htest necessity to evoke such a "dent er laachind" as a shift of the 
caitli's axis for the purpose, since they might all bi caused by the local 
movements which now lake place, and seem always to have been taking 
place, in dilTerent ports of the earth's crust. 

Lastly, there in not any good evidence in favor of the euppoaltion that 
periods of tratiqull deposition and periods of disturbance were ever common 
to the whole globe. On the controry, everything is in favor of Iho belief 
that, (luring all (^touical time, tranquillity and disturbance have always 
been Bimultaneons In diiTcionl parts of the globe, just as they are now. 

That " whole races of animals and plants" have ever l>een " utterly and 
entirely annihilated over the wliolo world," is a gratuitous supposition taken 
up at one time by geologists trom want of proper consideration of the facts 
of the case. They unconsdouiily assumed a continuity of succession in the 
deposition of the groups of strata which can never be proved, Ihougli, in 
many instanrea, it ran be disproved by evidence independent of the fossils. 
I hare often discussed this question with tlie late Edward Forbes and others, 
and have arrived with ihem at the firm conviction that ihechange in thefomis 
□f life inhabiting the globe may have always been as slow and graduul as 
it Iius been during the historic period. We know that somo apeclee have 
become extinct, not only for pnrlicular locailtite, but for the whole world, 
even within the lastl^w centuries. The Introduction of new forms may have 
been Just as gradual. The appearauce of sudden chants in tbe fossils 
found in a vertical aaccession of beds la due lo the fact of oar having one 
group of beds deposited during the middle, or end perhaps, of one great 
geological period, resting directly on the undisturbed surfaces of another 
gioup of beds belonging to some anterior period; nothing having been 
deposited in ihut locality during the whole vast interval by which its lapse 
could bo recoffniOTd. 

My ftiend Sir Henry refers the proJnclion of the corrugation of tlio slrnfa, 
and that of the joints, faults, and cleavage, which traverae llieni, to the 
shifting of the protuberant mass of the e'ohe, and says that that shifting la 
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produced by the eleratloQ of moDDtaln cbalitK. Bat, as a matter of fhct, 
evtry mountain chain can b« shown to be accompanied b}' comi)pited strata 
and fiialie, and aomctimCB by cleavage, and oven, perhaps, by systems of 
joints, in such a way as to show that all these structures were prodaced by 
tlie elcvution or the mountain chain, or, rather, that that olovatioD aud all 
llic other phenomena were the elmattaneous results of the same disturbing 
aclion. The Influence of this action may sometimes be traced to roneldur- 
able distnnces into the lower lands on euch side of the mountain chain, grada- 
Blly fuditi}; awiiy as wo recede (Vom It, so as to show that the mountain 
rhain whs miwd over the line of (greatest intensity nnil largest endurance of 
a, compnrutively widely spread disturbing force, which, neverthclet^s, was 
limited 10 a certain part of the Crust of the giolic. 

It appears to me, then, that, to be stticdy consistent. Sir lienry should 
refer the elevation of mountoin chains tlicmBOlves to the slow aiid gradual 
shirting of the earth's axis and its protuberant equatorlul mass; but then. In 
that case, whore are we to seek for the caune of this shifting? 

The views of Sir Henry James have also called forth the Astronomer Royal 
of Great Britain, Professor Airy, in an article, in which, while admitting the 
accnracy of the principle invoked by Colonel Jauios, he doubts the adequacy 
of the cnusc. In ma;niiludc, to explain the supposed effect. Professor Uen- 

nacnir «f T^iilklln ninn niihlE.^ht'a nn urtlcIO 1D Whlcll hO SUppOrtS ihO VlOWS Of 



The followini; Is sn abstract of some remarks made before the Boston 
Society of Natural History, by Proftssor W, B. Rogers, on the occasion of 
the presentation of a paper by Mr. C. A. White, siioivinn; the g^'aduat possnge 
of Ii Devonian into a Carboniferous fauna, in the rocks of those tivo sysioras 
in the State of Iowa ; — 

Prufossor Rogers considered such a gradational change, or such n mingling 
of races in successive formations, as but the natural result of the accumula- 
tion of the strata during a long period of comparative repose. He lielieved 
lh;it the abrupt transitions so often observed in passing from one geological 
foinnation to another were not, as some maintain, an essential feature in the 
life-history of our earth, bnt were the memorials of the distuTbing and 
destroying agencies to which lis living races had lieen successively exposed. 
These hostile influences have at no time been of equal intensity over widely 
extended areas, but, varying from region to region, bave In same places 
arrested only in part the stream of living descent; thus subatitnting for the 
abrupt transition which murks the successive fauna of one district the 
gentle gradations and intenninglhig of forma presented by the correspond- 
ing deposits of another- 

Referring even to the limits of the great pah^izoic divisions, so often 
defined by sharp lines of separation, observation has shown that in some 
localities the transition is so gradual as to present no grcuter amount of 
change in fossil forms than occunt in passing from one subordinnto fonna- 
tiou to the next. Hence we And that the ablest European geologists are not 
agreed as lo the line of separation between the Silurian and Devonian, or 
between the latter and the Carboniferous deposits of some of their best- 
Jtnown dblricts; wliile recent observations in this country and abroad have 
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tended to obliterate tha preaamed line of demarc&tioQ between the Carbon- 
iferous and overlying PermiiiD strata, wherever the transition beds are most 
eomplerely developed. 

As regards tlie passage from the Devoninn to the Ciirlionifcrous series, 
PiDfussor Rogers remarked that the observations of Mr. Wliiia on the Bui^ 
lininon strata had their coanterpart In those of Griffith, Jukes, M1-C07, and 
other Irish geologists, who have been ltd lo include in (he lower Carbon- 
iferoas series of Ireland a thick gi^up of deposits whieh Slurctiison and 
others plaee In the Devonian. Indiscd, according to McCo.v'h detcrmi mil Ions, 
the Carboniferous limeelone of Ireland contains among Its fossils quite a 
number of forms identical with those of the Devonian rocks, as well oa 
many that belong also to the Upper Silurian. 

These facts and considerations lend support to the view that the changes 
of fossil tbuniB arc more gradual in propoition to the degree in which the 
successive deposits of a given period have been preserved from dcstraclion, 
and certainly favor the doctrine of a gradaCional continuity in the EncceBslan 
of living races rather than that of sudden underivcd creations. 

Looking to the question of the equivalency in lime of tlic rocks described 
En Mr. White's, paper with deposits in llie easlern and southeastern parts of 
the Appalachian basin, we are struck with Che enormous thickness of the 
screraleronpaof strata In the latler region, which And a representation, as to 
period, in the inconsiderable mass of calcareous and other beds, occupying, in 
this western locality, the interval between rocks of unequivocally Devonian 
and Carlionllbrous ages. In llils part of the Appalachian area, the interval 
referred lo includes not only the vast thickness of red and variegated strata 
of the Ponent or Cacsklll series, but In Pennsylvania and Virginia a great 
mass of conglomerate, sandctone, and shale, containing in some districts 
considerable seoms of eoni, the whole attaining in places an aggregate thick- 
ness of more than six thousand feet. This tatter, or Vespertine series, 
maintaining n position always below the shales and limestones charged 
with Archimedfa (Feneatflla) Penlremites, and other carboniferous limestone 
fossils, and forming a lower cnrhoniferoas group correi^ ponding to that of 
Scotland and Nova Scotia, may perhaps claim a place on the same time- 
level with the portion of the Burlington group in which the catlioniferous 
forms have assumed predominance, or may extend in period as far as the 
lower Arciiimedes or Keokuk limeslone. 

But all such attempts at synchronizing distant deposits must be limited to 
a general and vague result. Even when corresponding fossils would seem 
to mark a simultaneous origin, we most not forget the large agency of 
migration, and the long lapse of years which in many cases may have bccQ 
required for the extension of a living race into distant submarine settle- 



OF MEW EKGLASD 

The following paper was read at the American Association, ISiiO, bj 
■ Professor C. H. Hitchcock, of Amherst, Mass. ; — 

A few years ago, no one thou^jht it possible to Identify any pnrtlonlftr bed, 
or scries of tieds. of coal in the varlwuiferous system by means of peculiar or 
chnracteristie fossils. But now, thanks to several observers and collectors, 
chief of whom is Leo Lesqaereux, of Columbus, Ohio, most of the beds of 
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cot\ have been fbnnd to be disilncrnlehed ttora one another bj the peculiar 
fonnn of veKelntfon associated with tliem. Each series of beds has asso- 
diucd with it eitlicr chnniererlsttc epccies of plania, or, more uiunlly, differ- 
ent spccIcK, common to several series of beds, but grouped lo^tlier in a 
peculiar woy. 

In tlio Appalachian and the Westera coal-fields the Bynrhronism of the 
dUTcrenl beds bos been largely ascertained, and the equlvalencj is satls- 
faciory. 

The eqaivalency of the Neir Eneland beds of coal with the others has 
nerer till now l>een asienained- We have made coliertlona of pianta from 
several localities in the New England basin, and Mr. Lesquereux finds that 
their distribution corresponds Co that of the beds In the other basins. The 
localities exatnined are In Wrentham, Mass., Valley Falls, Portsmouth, and 
Newport, R. I. 

Fi-om Wrentham the following species were obtidned : Aslen^i/Uitai lan- 
reoliilii, Lfsqr., A tqaitetijbrima, Bryl., Atmiilaria hmgifoSa, Bryt., Sphiam- 
phi/!lu«i Scltlollifimii, Bnjt,, Calandies Saclcowii, Brgt,, C. Ciittii, Bi-yt., JVeu- 
TOjitPTis Jlexuaaa, Brgt., N. hirtiWi, Lempr., y. Loschii, Bryt., Aitiliiiplerii 
Ffitaiplvomca, Lesqi., A. ntrvosa, Gopp., Peoopteris Mttoni. Bryl., P. orto- 
rfKcpni, Br0., Spheru^lerii ahbreviaia, Lnqx., Lepidoirhiillani, nov. sp,, Trlgo- 
na-nrpraBfTiov. sp. I.e3quereuK says of the locality of these plants: "The 
exact gcolo^cal horizon of the shales where these species of fossil plants 
ba»B been coUccled is obvlouB, not only from the species themselves, but 
alw (Tom their relation In number to each other. It corresponds with (he 
shales covering over No. 3 coal of the Western sections of Ihacool measures, 
equivalent of cool D. (Lower Freeport) of J. P. Lesley's 'Manual of Coal.' 

" The e»act counterpart of your shales (or exept likeness) is found espe- 
cially SI both the Salem beds of Pottsvllle, at W. W. Wood, Port Cirbon, 
and many other places of tlio anthracite basins of Pennsyfvonia; and in the 
Weatem coal maasures, in Kentucky, along the Tup river (sepnralinf- Ken- 
tnck)' ftxim VlrBinla), in Grwnup, Lawrence, Breathitt couniioa, etc. In the 
Western coai-lielda of Kentucky and of Illinois, this bed is (Vequentty found 
with the same fossils, and it Is one of the best and most reliable for its coal. 
In the East, this lied is (lenerally separated Into two or three dilTerent beds 
by I'lay partings of various thlcknossea, each bed of clay containing: the 
same or nearly the same plants. It often runs to No, 4, from which in the 
Western coal-fields it is separated by a limestone, uid to which it is related 
by It! vegetation, or the fcrns." 

The«e shales in Wrentham lie alwce a bed of coni which has been worked, 
Ht least a hundred tout; and probnbly the bed which was worked In Mans- 
field and other adjacent towns Is at the same geological horizon. The pianta 
from these Iteds were not examined, bnt the probability is, as ansgested by 
Lesquereux before he knew of its relative position, that this workable bed is 
the equivalent of No. 1 B, the big or mammoth coal bed of the East. This 
Is confirmed by the early discovery of stfgmatiie at the lower Wrentham 
bed, and In Mansfield. 

The general poaition of the Valley Falls bed is the same with that jnsC 
dcsi'ribed. We did not oblniu a sufRcienl number of plants from its shales 
to auihoriie a certain conclusion from them. 

Vi'ii have made a careful examination of the island of Rhode Island, par- 
ticuhivly Its southern part, and the following Is the order of strata, com- 
incndng at the base of the carboniferous ayatem and proceeding upwards; 
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Coarse nmplomerale contnlnine elongiit«d pehLles, 600 ftet; stntes, ehnlcB, 
etc., 470 feet; conglomerate, ■164 feet; mensures eoncealtMl, 930 feet. Ju=^t 
above these roncealeii measares we collected specimens of PeeopoUris agiii:s, 
Brgl. (never before found In AmericH), P. aiioreaxiti, Brgt., P. aiuta, BrgI,, 
Asieropbyliita ti^ilaenii, LtK^., Antivlaria tphenophyBoidei, Brgt., ApMfln'n, 
nov. ep; SplienophvBi">i enarginalani, Bryt., 8. SMotheiiuii, Sternb., Spkau^ 
teris, nov. ep,, and Annularia fertilis, Slemb. 

Pasiiag over about 230 (eet thicknees of Elate, sandstonee, and conglome- 
rates, we next come lo shales associated with numeroua small beds of untbra- 
eite, and containino; Ptcopterit nerivsa, Brgt. Seveniy-flye feet higher in Iha 
aeries are twenty-five feet Ihltkness of carboniferoos shales conlolning the 
AleUiopisrii Plitdcneti, Bryt., and Neuropteris lenuif<^a, Brgt. The most pro- 
ductive bed of plants is two feet thick, and is seventy feet higher yet. It 
contains Asleroplii/llitaiubfaevii, 1^^., Pecopteria arborescena, Bryt., Anmilaria 
ferLlis, Sleriib., Neuropleria, nov, sp., allied to N. Qmiigeri, Brgt., Lepidoden- 
dron, Pecopteria vtata, Bryt., F. dentala, Brgt., P. cyatliea (?), Bryt., Sphenop- 
leria elegana, Brgt,, Annubria^haiophj/Uoida, Brgt., SphtnophyUam Schinheimii, 
Eternb., Cvchpteria, nor. sp., Lepidodendroa didioloiaam, Slernb., Spheaopleris 
intermedia, Leeqr., Pecopterts arguta, Brgt., P. or&}pleridius, Brgt., and two 
Indeterminable species of Pecoplerii. This latter group corresponds to th« 
plants fonnd at the South Salem beds of Poltsvllle, or the upper piut of 
Mo. 3 coal. The Wrenfham spocimena in distinction from them are tram. 
the North Sntem bed at Pottsville, or the lower part of No. 3 coal. 

The next five hundred feet of coal measarcs are mosilj conoculed hy soIK 
A few senms of coal have been discovered in them, which may correspond 
■with coal So. 4, as It overlies the plants of No. 3 foal. A few spades of 
plant?, which are not distinctive, have been found at Ihe top of these five 
hundred feet of strato, immedialelj underlying a conglomerate of fifty feet 
or muro thickness, whose positions correspond strallgraphk-olly with the 
the MahoninK sandstone of the West. Above tbis conglomerate there are 
1,320 feet thickness of coal measures in tho (own of Newport, In which no 
seams of coal have ever been discovered. This maybe due to the fact of the 
complete alteration of these measures by metamorphic agency into silicious 
Blote, jasper, chert, serpentine, dolomite, and granite. Tho dolomite Is In 
two beds, one forty-five and the other sixty-five feet wide. The total thick- 
BOSB of the whole system at Newport Is 6497 feet. 

In the north pan of Portamouili are tho only beds of coal that are worked 
□pon the whole basin, — at the Aquidncck mine. In the vicinity of liiia 
mine there are eleaen different beda of coal. Above tho l>eds worked for coal 
three seams of coal have been found, and there are six below. Fram Ihe 
Bhale at the mine the following species of plants have been obtained : Anna- 
briafertilia,Slenib, Odoniopieria Beardii, Srcjf.. ffeunip'em, nov. sp., related 
to N. Granger!, Brgt., Peeoplerit arboreacens, Brgl., Sphenopteris Grafenhorslii, 
Brgt,, and several others, not jet examined by Lesquereux. These ore tho 
plants peculiar to the Lower or North Salem bed at Pottsville. 

Thus all the beds of coal and shales containing plants which we have 
examined in the New England coal basin belong to Ihe lower coals, and also 
to Ihe lower parts of the lower coals, since they all lie below the Mahoning 
sandstone. Beds of coal (perhaps series of small beds) are found, equivalent 
to Ihe Pomeroy, South Salem, North Salem, and Mammoth beds, in other 
cool basins. We think it doubtful whether the beds of the upper coal meas- 
ures of other basins ore to be found in the New England coal field, partly 
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from mctamorpliisTn, partly tram denadatloii, or perhaps tbey may never 
Lave been dcposlied. 

Mr. LtEqui:Li;ux compares rhe New Eo^land basin vrflh the othera as 
follows: "from your very Inlerestinjc section uf Aqaldncck I-^land, It appears 
thai near or at the wealem limita of the coul llctda of Norlb America the 
multiplJcfltion of roni;lomei ale strata anulo^us to that which Is fuiitid In 
Kova-Scotia la already evident. Thns lOur coiU fields of Massachusetra and 
Bhode Island look as formln); a Unit of transition between the coal basin of 
the Great Appalachian and Woatpm re^on.and that of Nova Scotia. Indeed, 
the difference is easily markeii and understood. To the eaetward, the sand- 
stones, eonglumerates, or shore tnaleriala, predominate ; to the westward, on 
the contrary, (he limestQpe and marine toimatiou becomes more marked. 
Il is the only difference," 

ON THE GEOLOGT OF NEBRASKA. 

At a recent meeting of the American Philosophical Society, Prof^sor 
Leidy gave the following account of the geology of the Territory of Ne- 

This great territory, embracing upwards of one hundred and tbiriy thou- 
sand square miles, is composed of (bnnations of the cretaceous and later 
tertiary periods, with here and there a protrusion of melamorphic rocks. 
Watered by the many western tiiljutariea of the Misaouri, almost all of these, 
so Ihr as they have been explored, have yielded large numbers of species of 
extinct or^-anlc (brniB, vegetable and animal. 

From the Manvajses Terres of White river, a miocene tertiary fresh-water 
formation, apparently a lacustrine deposit, an immense quantity of fbssll 
bones of Extinct mammals and turtles have been collected. In collections 
made by gentlemen of the Fur Company, by Jesuit missionaries, by Dr. Hay- 
den, and in others obtrined under the auspices of the government, the Smith- 
sonian InstJtulion, and Professor James Hall, altc^ther forming from six to 
ei^'ht thousand pounds of fossila, submitted to Dr. Leidy's Itispeelion, he had 
detected the remains of thirty extinct mammals, and one turtle. Of these 
there are ten species of the eKtinct genera of ruiutnanis, Orcodoii, Aifrio- 
ctarua, pBtbro-Oieriam, Darai-Oieriam, iepfnuefienia, and PTOtomenit; eight 
species of pachjiderma of the genera flyopolainas, Elnthtriam, TUnnolheriiini, 
Piil<eodion'as, Lfplochcena, Hyrwvdon, and Bhinoceros; of soKpcds, a species 
Of AmMitierium; of rodents, fbur species Of the genera Chalicomps, ladiy- 
Tomyt, I^Iaolayus, and Bwwjrt ,- of ciirninora, seven species of the genera 
ffl/amodim, AmpHci/on, Orepanodon,^ and Deinielit ; and the turtle forms the 
extinct genua StyUmys. 

From a later tertiary tbrmallon than the one just indicated, and suapecied 
to be of ploiocene age, on the Neobrara river, explored in the recent expe- 
dition of Lieutenant G. K. Warren to Nebraska, Dr. Hayden, ceolo(;iat to 
the expedition, collected a large quantity of fossil bones. TliesB are of 

1 The nnme Drepanodon whs applied by Netll, aaearl)- la 132G, to the aibre-toathed 

ol Machairodiu of Kamp being Ibe moct faoiltlar. I'lie (ullior of Hie above remarks 
applied Iho uaineJ>rfpan(H/on.iiil8ii6,toanexliiictr*plileorliBh,atQOthofBhich 
was dlscoierea by FrofeBSDr E. Emmons, at Cape Fear, 14. C. The author would 
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eapecial Interest as indicating a faana more nearly allied to the existing faana 
of Asia and Africa than to our own. In the collection submitled 10 the 
examination of Dr. Leidy, he detected the remains of twenty-nine mamnials 
and one turlte. Of these Iheie are ten species otraininanti or the genera Ctr- 
puSj Merypodus, Pracanteltis, Meyaloineryx, MerycochceruB, and Merychyia; 
three pachnderini of the genera SJiinoceros, Mastodon, and Eltphas; of soli- 
ptda, eight species of the genera Eqaas, Hipparion, Frolohippua, I/ypohippus, 
Parahippus, and Merychippus ; of rodents, two spetiea of the genera Uystrix 
and Castor ; of airiiiwra, six species of the genera Caais, Felis, and Adan- 
don ! and the tunic appears to be a species of Stylerays. 

From the grecnsand formation of the cretaceous period, through which 
course the Missouri and its tributaries, the Grand, Morean, and Cheyenne 
riien, with a part of White river, the remains of numerous species of mol- 
luscs bare been obtained. From this formation it was that Masimllian, 
Prince of Neuwied, obtained the skull and vertebral column of Mososnuria 
Misaoiniensis, described by Dr. Goldt^z, and now preserved in the Museum 
of Bonn. Teeth of sharks and remains of sphyraenoid Qshes have also been 
discovered in the same formation. 



OS THE DRIFT OF THE TRUSSIC EPOCH. 
The following is an abstrai'l of a paper read before the British Association, 
1860, by Mr. C. Moore, which attracted no little attention: — 

The author staled that several years ago he suspected the existence of 
triaasic rocks in the neitttiborhood of Frome (Englaod), fl-om accidentally 
finding a single block of stone on a road-side heap of carboniferous lime- 
stone, containing flsb remains of a fbrmer age, but that tbr a long time he 
was nnable to discover it in si'di. More recently, wheji examining some 
carlxtnlferous limestone quarries near the atrave town, he observed certain 
Assures which had sniiseqnentiy been tilled up with a drift of a later age. 
One of these was aliout a foot in breadth at the top, lint ioereased to fineen 
fbet in breadth at the base of the quarry, thiriy feet below, at which point 
teeih and bones of triassic reptiles and fishes were Ibund. Dsually these 
intlllings consisted of a material as dense as the limestone itself, and from 
which any orjianic remains could only be extracted with difficulty. In an- 
other part of the section he was foriunate enough to And a deposit consisting 
of a coarse, (riable sand, containing similar remains. In order tliat this 
might receive a more careftil examination than conld be given to It on (he 
- spot, the whole of it, consisting of ^raal three tons weight, was carted away 
to the residence of the aotbor, at Bath, a distance of twenty miles, all of 
■which had passed under his observation, with the following result: The fish 
remains, which were the most abundant, were first noticed. Some idea mi<rht 
be formed of their iiamt«rB when he stated that of the genus Aavrltii alone, 
including two species, he had extracted forty-five thousand tcelh fVom the 
three square yards of earth nnder notice, and that they were even more 
numerous than these nnmbcrs indicated, since he r^ected all but the most 
perfect examples. Teeth of the Saun'ctht/i of several spedes were also 
abundant; and, next to ihem, teeth of the Sifiodut, with occasional spines of 
the Tatter genus. Si-alos of the Qyrolepsla and Lepidolus were also numerous, 
and teeth showing the presence of several other genera of fishes. Willi the 
al«)yc were found a rumticr of curious Irodles, eath of m bich whm surmonnrcd 
by a depressed, enamelled, ihom-llko spine or tooth, in some coses with 
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puintt at sb&rp aa that of n roarse needle; these the anllior snpposed Co be 
spinous scales belon^ng to tieiersl new species of fish, allied to the Squa- 
ioraia, and (hat tO the eame genns wore to be refeiTGd a number of hair-like 
spines wl[h SaCtened fluted sides found in the same deposit. There were also 
present flpeciinena hilhetlo sapposed to he teeth, and for wbieh Agassiz bad 
created the genus Ctenoplydnaa, hot which he was ralher disposed lo coU' 
Bider, like ihoso prerionaly reftrrcd to, to Iw (ho ouier aoalea of a fish allied 
to the sqaalorala. It was ismarked that, as the drift must have been trans- 
ported iYora Bomo distance, delicate organisms could scarcely hayo boea 
expected] but, notwithstanding, it contained some most minute Qsh-jaws 
and patales, of which the author had, either perfect or otherwise, one han- 
drcd and thirty examples. These wei« IVoni a quarter to Che eighth of an 
ioch in length, and within this small compass be possessed specimens with 
fh>m thirty to forty teeth; and In one palate he had succeeded in reckoning; 
as many as soventy-tbur Ceelh in position, and there wen: spaces where six- 
teen more had disappeared ; so that, in this tiny spedmen, there were ninely 
teeth. Of the order reptitia there were probably eight or nine genera, con- 
aisting; of detached teeth, scales, rertehrie and ribs, and articniatcii bones. 
Amongst these he had found the flat crushing teeth of the Plaaidus, a dis- 
covery of interest, for hitherto this teplile had only been foand in the mus- 
chelhalk of Gemurny, — a zone of rocks hitherto wanting in Great Briiain, 
bat which in its fauna was represented by the above reptile. But by fkr the 
most important remains in the deposit were Indications of the existence of 
triassic mammalia. Two little teeth of the Micniesta had some years 
befote been found in Germany, and were the only traces of this high order 
in beds older than Ihe Sionesfield state. The author's minute researches liad 
brought 10 light fifteen molar teeth, either identical with, or allied to, the 
MicroUsles, and also five Incisor teeth, evidently belonjjiing to more than one 
species. A very small doublc-fanged tooth, tiot unlike the oolitic S/mlocorte- 
rium, proved the presence of another gentis, and a flagment of a toolh, con- 
sisting of a single fang, with a small portion of the crown attached, a third 
genns, larger in size tlian the Microlates. Three vertebrEe, belonging to an 
animal smaller than any existing mammal, had also been found. The author 
inferred that if twenty-five teeth and venebrre, belonging to three or four 
genera of mammalia, were to be found within the space occupied by three 
square yards of earth, (hat portion of the gtot>e which was ihen dry land, 
and from whence the material was In part derived, was probably inhabited 
at this early period of its history by many j^nera of mammalia, and would 
serve to encourage a hope that this fiimily might yet be ibund in beds of 



At a recent meeting of the Boston Society of Natural History, Professor 
W, B. Rogers exhibited a fossil cast fn sandstone of part of the trunk of a 
large Sigillaria, fVom the Sonlh Joggins, in Nova Scotia, where, as first shown 
by Logan and Dawson, these and other stems belon^ng to the carboniferous 
age occnr at numerous levels in the strata, and are to be seen standing in (bo 
erect position in which they grew. 

In considering the process by which these stems were originally enveloped 
by the mass of sediment now enclosing them, In the shape of sandslone and 
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shftle, an inqnicT' or murb interest is su<rseste(l as to the rate or accnmula- 
lion of the deposit in which they are baried. Many of these erect irunlis 
arc of very considerable hei>|;ht, and one is meiitiojied by Sir Charles Lyell as 
traoeahle vertieally atTuss the strata for a distance of twenty-five (feet. In 
all such cases the dei'ayof the tree could have made no great proj^ss before 
the trunk became buried to the whole observed depth, oltterwise it would 
have become too weak to m^ntain an erect position, and must have falleii 
over. We infer, therefore, that the mass of ^iment, even to tlie hei^jht ot 
twenty-five l^et, in tbe case above ciled, must have been accumulated around 
the stem in a period extending at rarlhcsl only to the earlier stages of 
change in (he organic struclnie. Moreover, tliis conclusion is strongly con- 
firmed by the fk^t tliat tbe pecnliar markings of the outer wood, and even 
of the bark, are often found impiessed so distinctly on these erect sandBtone 
casts as to afford a means of discriminating tbe character of the plant. 

It seems, tberelbre, undeniable that in these cases the mass of sediment, 
amounting sometimes to twenty-five iteet.was accamulated around the stand- 

aceonling to which geologists are accustomed (o reckon the growth of such 
deposits, In the usual way of sedimentary accumulation. Yet a little con- 
Bideralion will show that fkcts of tliia kind famish no support to the opinion 
of those whose imperfect acquaintance with geological data has led them to 
deny the necessity of prolonged cycles of fonnative action in the production 
of the great systems of BCdimeotary strata. 

In explaining the rapid entombment of the trees in their vertical position, 
it should 1>E home in mind that there are two processis very distinct from 
each other by which sediment may l>e accumnlated over a given area. One 
of tlieso is the series of actions by which the materials of preexisting rocks, 
worn down and diffused by tides and currents, are deposited more or less 
equally over wide regions, so as to build up, step by B(ep, a newer system of 
formations. The other consists in the translbr of sediment already accu- 
mulated fVom one part of the bed of the sea or estuary to a neighboring one. 
In the Ibrmer process it would seem clear, IVom all the geological data, that 
vast periods of time mnst bave been consumed. The latlcr, lieing noibing 
more than the sweeping of soil sand and rond Cmin one submerged area lo 
another in its vicinity, would require no other agency than some unusual 
local distnrbance of the waters, such as might result from earthqoakcs or 
great inundations, and would demand but a short time for its completion. 
In this view, the (hick mass of sandstone and shale enclosing the erect trunk 
of the fossil tree, although accumulated at this particular pert of the carbon- 
iferous area in a very short time, is not to be regarded as simply the product 
and measure of this brief geological moment. Considered in relation to its 
previous history in the carboniltetous period, it rather represents the com- 
paratively long series of combined actlotis which brought Its materials into 
suspension In the waters, and gradually deposited them over the area, IVoia 
whii.-h they were afterward so rapidly removed. 

In ftaming any conjecture as to the length of lime corresponding to the 
formation of a group of strata at any particular focality, as the Joggiiis, we 
would, of course, ascribe but a small value in yews to such masses of deposit 
as thus prove themaelvcq to have been hastily accumulated at the spot where 
they are found. But, on the other hand, we should be careful not lo apply 
tbe same measure of rapid accrelioo to (hose associated beds of siiale, lime- 
£lone, coa], and even sandstone, whicb give intrinsic evidence of having been 
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tiBOqallly and slowly deposited. We sbonld also k«ep in view the important 
fact, that wliile oiie part of llie ™iamn of sfmia whose chronolo<iy we are 
■mdyiiii !ias been thus rapidly Intill np by the roaierials awepi into ic frotn a 
ncl jiUofinir qoarter, other pans of the same column have been redni^d m 
thitlincss, or even wholly lemoved, by similar k>™i acLions in (he opposite 
diretlion; and that lUeroforc the strata as they stand give us the measure of 
a lime mnch less ihau thai in which, as a group, they were acinally deposited. 

GEOLOGICAL SCMMART. 

Kn On tn OtUfiirma. — Dr. C. T. Jackson, of Boston, in a note to the 
editor of tlie Minatg Joanial, says : — 

" In July, 1859, 1 received ainone a lot of ores, brought me under the suppo- 
sition that they wpre of silver, a very rich tin ore. conlainin); sixty and a half 
per cent of metallic tin in the state of oxide of lin, mosil.v amorphous, and 
mixed wUh brown oxide of iron. It is a canons ore, and would, were il not 
fbr its great density, be mistalien for an ore of iron. Il was found near 
Lot Ansrelos, California. The vein is said to be sis or eight feet wide. Thla 
I think must Ije an exaggeration; but it is cerrainly eight inches wide, as 
shown by ihe siie of the specimens sent to the Revere Copper Company, In 
Boston, most of which Mr. Alger obtained for his cahinel.and for the mairn- 
facturc of some samples of metallic tin, which he has smelted and refined at 
a brass-fotindery, and got forty per cent of refined tin." We nniJeratand that 
parties have gone to California to make arrangements for opeidng andwoA- 

Ifea flfinmrf amtafning Bttmdc Arid. — At a recent meeting of the Boston 
Society of Natural History. Dr. A. A. Hayes exhibited a very fXisible white 
mineral ftnni Lake Superior, containing twenty-two and a half per cent of 
boracic acid ; it was a silicate and borate of lime, and whs obtained from the 
region of the Minnesota copper mine. Dr. Hayes stated that if this mineral 
was abundant, it might be eollecled with commercial advanta^ie. 

Dr. Kneeland observed that the same sabstance is abundant in the Porta^ 
, Lake region, and exhihited !Vom the c^inet of the Society a hirgc specimen 
olitaincd by him from the Isle Royalc mine. 

Demniaa Bocki and Fossils in Wisconmn, — A private communication to 
the editor of the Aineriaai Journnl of Science states that Mr, J. A, Lapfanm 
has recently aimounced the discovery of roclis near Milwankio equivalent 
to the Devonian, and containing remains of characteristic fishes. These 
remains consist of fragments of bone, teeth, a paddle, with portions of the 
tuberculated skin or osseous covering. The bed containing these remains 
overlies the Niagara group, and is Ihe uppermost of the geological series yet 
observed in Wisconsin. 

Flora of the Older PiiUfOBHc Sorhs — M Goeppert, the Gennaii naturalist, 
stales that the flora of the Sdunan, Devonian, and lower CarhonifcrDus 
dcpoalla comprise one hundrerl and eightitfour species of plants, including 
thirty dilTerent kinds of alg» Paleontologists have heretofore supposed the 
number (o be much less. 

Fon,! EgytfTomthe OdIUe — Ata n^cent meeting of the Roval Geolo^cal 
Boiiely (England). Proffessor Bu.kman called alteniiou to tlio discovery "of a 
BTonp of fossil reptlliau eggs in a block of o^illiic limestones (Yom a quarry 
near larencestor, England. The petrified tnrtlc-egga from the coral-ennds 
or the Paciflo, those of crocodiles in the West Indies, and those of snakes 
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in tbe freeb-water limestones or German;, p pare 1i gc °i8t fur ilic 
occurrence of foasil reptilian eega in the ool lln»es es wh h are oftun 
Bimilur lo the coral-sands or our present seaa 

Motion of Gtociera. — The results of an e p d h Alps, in the 

winter of 1859, hy Professor Tj-ndall, of Lo d h ee puillisheil 

during tlie past year. He remained two nit,li ft ca and dcler- 

mlneJ witli a iheoUolite the motion of the M d cc a d unil it to be 
alwat one-half of its summer's motion. Crystals of snow fell almost with- 
otit intermission during tlie progress of the measurements. He atlerwni-ds 
Tisiled the vault of the Aveiron, and foand a turbid stream issuing fVom il, 
indicating that even in winler the motion of the glacier along its tied, by 
which the rocks over which it passes ore ground, is never suspended. 

FETKOLEDM OR ROCK OIL WELLS- 

Conslderable excitement has been occasioned during the past year by the 
obtaining: of large supplies of Petroleum, or, as It is commonly called, " Kock 
Oil," In Northern Pennsylrania, and the application of the same to commer- 
cial purposes. The yield of some of tbe wells which have been opened by 
boring is very remarkable. At Oil Creek, Venango County, Pennsylvania, ■ 
single wells are reported to have yielded from four hundred to eight hundred 
or even one thousand gallons daily. In some inslances (he oil overflows ftom 
the opening of the well spontaneously, but in most cases It Is obtained by 
pumping. The eiude oil bums dimly, and is a very good luiiricator, but 
when leflned it has little smoke or odor, and In Illuminating qualities equals 
the tie»t coal-oils. Its price at the wells of Pennsylvania Is about twenty 
cents per gallon, and it Is estimated that from twenty thousand to thirty thoa- 
saud tiarrels have been afforded by the State of Pennsylvania dnring the past 
year. Near Pittsburg there are several oil wells, which yield a supply nearly 
BulBcient lo employ two works in refining it. At Pelrolcnm, on Ibe Kortb- 
wetiturn Railroad of Virginia, and within a radius of ten miles around it, there 
are thirty wells being pumped, averaging five barrels per day each, giving 
a total of one hnndi-ed and fifty barrels per day. Boring for oil in (his 
region is constantly going on, and it ia probable It will be very produc-' 
tive. On the Kanawlia river, in Virginia, at the salt works, the oil has been 
"tubed out" of the wells on account of Its damaging the quality of tbe 
salt, hut it is believed that a large quantity could be obtained there by 
proper boring. 

The cost of boring a well in the oil districts of Pennsylvania — from two 
to four inches in diameter — varies with the locality, six hundred dollars 
Iwing considered sutfleient for a well two hundred feet deep in some places, 
and two bundrod dollars for one of one hundred (eel in depth In others. 
For a well yielding ten or (ifiecn barrels per day, the outlay, lo include 
tanks In which the oil is separated from water by settling, and sheds, work- 
shops, etc.. Is fi-om $1000 to Si500. The long duration of this supply of 
natural oil is somewhat doubtful, from (lie fact that a number of tbe wells 
have ceased to yield; but it is certain tliat an immense quantity will bo 
obtained for years to come: and it Is not Improbable that, with a better 
knowledge of tbe geology of (ho country, and (he experience which Is fast 
accumulating, tlic oil wells may be made a permanent soxirce of wealth. 

Concerning (be origin of these oils, no doubt can be entertained (hat Ihey 

have exuded, or have been distilled, from animal or vegclable products, the 

S8" • 
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rtllct of former ajtes, bnried in eedlmenlatT deposits. The oils of Nonhom 

PennBylvnnla come up throuitii rotks below tlie ■ 

are older llian iho CBrlKtiiiferoiia limestones, wbich in ibis 

the Harfitce rocks. 

At the meeting of the American Assoclatlgn, 1800, Profcasor J. D. Whlt- 
rey called altenllon to the fact that these oils Imd been obtiiined from the 
Hudson river ^rroDp or tlie Silnrlun rocks, In wlilch few or no ve^table 
remains occur, thus leading to the mfereQce that the oils may be entirely of 

Mt. W. Denton, b ceologlst of FalnesTlIle, Ohio, fWim a careftil Investiga- 
tlon of the subject, alM> comes to the conclusion that these oils have in 
mnny Inalancea an animal origin, aod that they have especially been derived 
tnrni the snbstnnre of the coral animals of the Devonian and Silurian epoch. 
He says, In a note to the editor : — 

" I have lariie specimens of fossil coral, the cells of which are Qllcd with 
pnrc Seneca or Bock oil. some of them obtained more than a hundred miles 
fVora a coal region. I have seen hundreds of comls flill of this oil, and 
these roralA in the centre of limestone blocks, bcnrln<; no trace of oil nny- 
whcro except in the cells of the coral. I have seen the coral reef tliroujh 
wbicli a ereek haa run, thus exposing: it to the air, and from this reef the oil 
was flowing; oil havio); that distinctive smell which once smelled Is never 
tbrgotten. It Is my opinion, therefore, that the oil cornea from coral reelii, 
lylni; probably in some cases two or three thousand fbet helow the sur- 
fllce. The coral cells havlBK been crusbed by (he pressute of the superin- 
cumbent rocks, the oil baa been forced out and collected in various crevices 
and reservoirs in the strata." 

IKTEKESTIKG rAL^OSTOLOGICAL DISCOVERIES IN NEW ENGLAND. 

At the meelin; of the American Association Ibr ISliO, Professor W. B. 
Rosers save an account of the recent discovery, by Mr. Norman Easton, of 
fossils in the coniilomerate of Taunton River, Massachusetts. Mr. Easton 
had also found fossils in the pebbles formtnf; part of tlie conglomerate 
boulders about Fall River. In company with &tr. Enslon, bo had traced this 
conElomerato to its beds In Dijthton, where they had found fossils in tho 
pebbles in nfu. Similar fossils had also been found In the conglomerate 
about Newport, R. I., and they seem to be allied to the Litigula prima of the 
Potsdam sandstone. This was opening a new field of fossils. 

Colonel Foster said that he had little doubt (hat this was the Lingulu of 
the Potsdam sandstone. Ho had no doubt that the Polsdam sandsrono 
existed In New Enalsnd, covered, perhaps, by the waters of the ocean. The 
eeotogical survey cf New England was yet to be made. He believed that 
the patieozolc rocfca would bo found on the Atlantic slope in tall series. 

Pi-ofossor Rogers thought they would be found sporadically in many 

' ponions of New Enuland; but so enormous hnd been Ibu extent of tho 

denudation that he feared that in no place could the continuous series be 

Professor Agassiz thonght the Kpecimens were sufllcicnt fbr a comparison 
with tho fossils of the Polalam sandstone. The discovery of the Paradox- 
ides corrected one general statement, ihnt the conglomerates of Sew Eng- 
land were of the Carboniferous period. This was another step in the same 
direction, and a very ioterestinj one. 
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Proffessor Rogers spoke of the Bfnfrnlarity of tho fact tllBt the Faradoxida 
was found also In the oldest rocks of Itohemin, separated from its fullowB Id 
New Eii|;land by sucL wide extent of sea and land- 
Professor Rogers then (;a«e some account of his geological observations In 
the northeastern pan of Maine. He believed that there would be found 
in this section rocks of The Upper Silurian, conrespondln<; to the Clliitoa 
groap, and rising Into the Devonian and Lower CarbonlfeiODS towurds the 
eoa] measures of New Bninswlck. 

Hr. J. S. Newberry then spoke of the origin and dislributlon of the sedi- 
ments composing the stratified rocks of North America, tie believed that 
mechanical deposition by the oeeun took place only along shore, and that In 
the deep sea tho sediments were entirely organic. He had found this to be 
proved by the deep-sea lead. It had been supposed that every great river 
carried Its sediment f^r oat to sea, but (he soundings off the mouth of the 
MissiBsippt showed chat the deposits were confined lo a very limited space. 
Apparently all the sediment which was not deposited within a few miles at 
the mouth of the river was taken Into chemical solution. Ho adduced 
many instances of rocks, from New England to New Me:tlco, Roing lo prove 
this theory of mechanical deposition. He ibouglit he found in Hie creta- 
ceous formation of the West Indications that It was deposited during a 
period of depression, anil he believed that the tertiary of that portion of tho 
country was deposited during a period of elevation. 

REMARKABLE MASS OF METEORIC lEON. 

Among the collociiona made by Dr. John Evana, United States Geologist 
for Washington Territory, Is a small mass of Iron, which has been e\amine<l 
by Dr. Charles T.Jackson, of Boston, and found to lie meteoric. Au.ordlng 
lo Dr. Evans, the specimeiiwaa taken from a large muss whiih pi<yeits 
three or four feet (Vom the soil of lio^e BIrer Mountain, in Oregon. The 
part exposed is four or five feet In width and length. 
The following Is the result of an analysis by Dr. Jackson, of Boston — 
" Specillc gravity of the pure metallic mass, T.8334; 10.7 grains yielded,— 
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"Nitric acid produces on a polished surface tho usual Widmansiatlan 
ilgures." " It resembles the Siberian Pallas meteorite, and like It contains 
largo crystals Of chrysolite, the cavities left by them being as hir^-e as 
filberts," 

This remarkable meteorite is only forty miles from Port Orford, and could 
be got for shipment without great expense. Dr. Jnckton has urged its 
removal to the Smithsonian Inatltuiion at Washington. — Mining Joarnal. 

NATIVE IRON IN AFRICA. 

At a recent meeting of the Boston Society of Natnral History, Dr. Hayes 

stated that he had received additional infonnation from Liberia, AtVica, 

which rendered It improbable that there are any depoaiu of native iron In 

that country, as has been hitherto supposed; the singular specimens of 
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African Iron Forwarded to thii countrr, whlcb hare g^ren rtse to the Eap- 
posflion, owinj; tbelt apparently natural elructuie to a peculiar method of 
smelting (bo ore adopted by the natives. 

ElARTIIQUARE THENOUENA, 

The folloiring Is an abatmet of a lecture on the aboTO subject receatlj 
delivered bclbro ilie Itoyul Institution, Loudon, by Frofcssor Ansted : — 

The whole number of recorded earthquakes upon which any dependence 
can be placed amounts, at present, to somewbei-e neur TUOO. (Tliis calcula- 
tion is made only up to IBJO, and Ibere bave been mnny since). Of these 
7000 we know actually Ihe dates of a [arge proportion, that is, the time 
of year when they took place. The whole number recorded 'up to the yi^ar 
1500 IB 787 only. During Ihe three following cenlurieg, that Is, from iba 
brginnInK of the Bixteenih to the end of the eighteenth, there were S801, -^ 
toaz Umea as many as in all prevloitd time. The whole number recorded 
since 1600 down to 1&30 is 3340. We may conclude that 3240 In balf a cen- 
tury Is the nearest approximation as to numbers tbac we con at present 
obtain. From this, then, ve may calculate one average, and we find that 
certainly more than one earthquake take* place every week on some or 
other of the visited porta of the earth. Of these, however, not more than 
one in every forty on an averum ore of j^reat importance. An important 
earthquake occurs, therefore, once in every eight months; end we under- 
stand by tbia a disturbance of considerable magnitude, capable of doing 
much mischief If it occurs near human habitations. Such, at any rate, haa 
been ibe average of the first half of the present century, even without 
making allowance for ibose numerons cases which must have happened, 
alibough we have beard nothing about them. 

If, however, we take the slntistica as far as Europe only is concerned, we 
shall tlnd that during the last ten years, or rather during a period of ten 
years in which calculation was made very carefully (from 1833 to 1812 inclu- 
sive), thlrty-lhree earthquakes occurred on an average in every year. In 
other words, in these ten years there were 33) distinct earthquakes in Europe 
only; and, therefore, in Europe an earthquake occurs every twelve days. 
It is evident that the records for other pans of the world will be much less 
perfect than those of Europe, and that tbo number generally may he far 
greater than is above staled. This result is startling, and I confess I was not 
prepared for it when the evidence came before me. 

Earthquakes must be regarded as the undulations produced by the exercise 
Of some great expansive forces acting beneath the earth's surface On tolerably 
well-dcflned zones, whenever such expansive force rapiilly breaks asunder, 
itiEtead of quietly and slowly heaving up the vast weight of overlying earlh 
and sea that intervenes between its point of action and the upper surface. 
The convnisive or paroxysmal movement thus occasioned by the fVacture of 
roi'ks at a great depih generally causes an earth-wave to bo propagaied to a 
distanie which is proportioned to the amount of force exercised and tits 
depth at which it acts, and not tiniycqueutly opens out a communication la 
Ihe surface, and tenninates in a volcanic eruption. After one great wave is . 
thus formed and sent on, it is often repeated before it quite dies away. In 
any case, the result at tbo surl^-e consists of the propagation of a wave 
through rocks of various dejireci of elasticity. The cracking of the conh 
at the surface may have nothing whatever to do with the fraciure below; and 
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the vent. If any, may be at a great distance from the immediate sonrce of 
dislnrltaace. 

Jud^uij Avm their great Itequenoy. IVom their constant recarrenre in ceiv 
tain diatrictH, and from the comparative periodicily of extreme paroxysms, 
as well as of minor t'onvuleions, ihcre would seem iittle doul)t tliat Eoma 
widely-spread genera! cause, cosmiial, and not merely terreslriai, is con- 
nocEed with and goveroB the forces brougliC into piay on these o;'(asions. 
From what we Icnow of the electric force and its relations with earth-majniet- 
lam^ of the approximately eaperficial character of eaith^nagnetiam, and of 
tbe cerrainiy small depth of most earthquake movements, as proved by the 
small area they affeet, we can hardly avoid the eoDoiosion that to Ibe agency 
of heat, initiated by elccliicity, and connected with ihose chemiral resulis 
produced by ihe matual action of natural sul^slancea under certain condilions 
of contact, we are indehteil for the parosysmal movements which record at 
the surface, however obstoreiy, wTiat Is goini- on far away out of our sight 
In namrc's great laboratory. 

Under the influence of the attraction of the moon and sun, the portions of 
the interior of the earth in a finid stare, no less than the waters of tlie ocean 
and the pases of the atmosphere, w« doubtlcsa subject to tidal influences; 
whilst the direct but periodieactionoftherays proi-cedinglVom the sun, chang- 
ing, aa i[ appears they do, during loaf huE definite cycles, and according to 
laws which we seem now only beginning to recognize, may, ami most proha- 
bly does, bring about periodic paroxysmal action within llie earth, which 
nay thus seem to depend on months or seasons, on the moon's i)osltion, or 
the sun's clcaraesa or obacnriiy, or on the magnetic state of the hi;ihcr parts 
of tlie almosplien;, — causes which one would think quite unlilcely to have 
influeoreon what goes on so far out of the immediate range of their action. 
It is true that nothing has yet proved a direct connection between earth' 
qnakes and snch cosmicai phenomena; but what is now known supports Ihe 
conclusion, that changes in terreatrial temperature, and in the cirrulaiion of 
oledric, thermic, or magnetic currents, converting heat into force, may pro- 
duce, or in some way govern, the chemical changes wliich result in an earth- 
quake. 

No doubt botli Bun and moon do, cither directly or indirectly, by light, by 
heat, and by electricity, as well aa by the force of gravitation, largely influ- 
ence all that is abo^'c, npon, or beneath the sarfiice of onr planet, Pcrlmps 
also it will be found some day that Ihe nature, and even the extent, of this 
influence ate williin the range of human discovery. These arc, however, yet 
among the dark and imexplained mysteries of nature. Wo may suggest 
mutual relations, but we cannot follow out these suggestious into practical 
and deflnite conclDslons, 

And, lastly, what is onr own position with reference to the chances of 
earthquake disturtiance? We live in an area certainly snhjocl) to such move- 
ments, and not veiy (nr fVom those countries where the most severe earth- 
quakes on record bjive happened. Earthquakes have frightened our fore- 
fathers, and may overwlielin as. The fatal explosion may happen this or 
next year; it may not happen in this century. It may originate beneath onr 
very feet, or at the Lottom of the ocean near our shores; or it may take 
place so far away that we bear only the faint.distantechoesof the convulsive 
throe; but we are not the less certainly living over a mine ready to !» sprung, 
and no one can tell when or where the Ihial match will be applied. 
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EXPLOItATION OF THE VOLCANO OF rlCeiNCHA, 

The fbllowing letter, deacrlptlvo of an < 
PJcliincha, by M. Moieno, has been puL 
ipphinil Joiirnul : — 

The sLort distance at which the Tolcano Ruco-Pichincha is situated fh)in 
Quito, baa coBirilJuled to excite the curiosity of (ho Bdoniiflc travellers wlio 
have visited the territory of the Ecuador, and liave caused tlie state and 
Ibrm of the volcano to l)e well known. Bougucrand La C[>udainiiie,iu 1743, 
were the first who reached the brink of tlje crater; Humholdt, in May, 1802, 
twice sDTmoiuited the gigantic wall of dolerlte which forms the eastern 
border of the volcatio; and about thirty years a^er, Colonel Uall and M. 
Boossin^DlC fallowed in tbe same path ; but since 1S14, in wbich U. Scbas- 
tin Wisse and I descended to explore It, no one bad reached the bottom. In 
Aufcnat, 1813, ws returned with tbe intention of making the topographical 
plan of the volcano, measuring heights, etc.; and, in onler that we might do 
this, we bad to pass iliree days and three nights in the two deepest cavities 
whii'h Ibrm Picliincha. 

This volcano forms two great basins, one on (he east of the other, 4iOI 
English feet in length. The eastern basin, called, without stifflcient reason, 
" Eastern Crater," has the form of a narrow valley, long and deep, through 
the middle of which passes, from norih to sontb, a fissure which receives the 
rain and melted snow. There exists a slight depression In the upper part of 
this l>asin, of an elliptical form, and perfectly horizontal at tbe bottom, 
similar in everything to a little Alpine lake diied up by the action of the eun; 
a depression which at one time, ftom its form, gave rise to tbe belief in (he 
existence of an inai'live crater. The depth of this supposed craler is laW 
toet below the wail of eastern rocks; and as the highest of these reaches to 
15,748 ftet alxive the level of -Ihe sea, the height of the bottom of the eastern 
crater is 14,608 feet. 

The WBSlem hosin, or, more properly, the (mo crater of Pichincha, is one 
of the most imposing objects which is presented (o naturalists, and presents 
the figure of a truncated cone placed upon its inferior base, which is 1470 
ibet in diameter, and rises in height to 339ti (eeC. Its depth from the eastern 
side Is enormous; and gazing upon the immense towers of dolerile and tra- 
chyte, elevated 24f» feet, sometimes vertically, eomciimcs in slopes more or 
less steep and varied, an impression is received which can never be effaced. 
Towards (he western part, tbe height of the vralls of (he crater diminishes 
gradually, leaving open to the east a fissure from whence tbe united waters 
escape during the rains or (haws. 

In the middle of the Inclined plain, which constitutes tbe bottom of the 
volcano, tbe actual cone of cmplioD rises; it is 820 feet in diameter, 2S2 \:i 
height above the bottom of the middle of the craier, end 13,Ttl7 abdvc the 
level of the sea, standing 4100 ftet above Quito. This Utile mountain is now 
the centre of volcanic activity in Fichincha, and presented in 181S clear indi- 
cations of remaining permanent many years without increase of intensify. 
A great pan of this mountain in covered with vegetation; two regions, port- 
ing in opposite directions, coniplololy gird it, until they are nni;ed in the 
cleft of which I have spoltcn; and in the two points from whence the cone 
of eruption is depressed [one to the centre, ihe other to the southeast), tliere 
Js given out in abimdance a hot and sulphurous vapor, which lines with sul- 
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phur Ihe holes and interBlices between the fragments of rock of which the 
cone is composed. 

We Ikiled, in the expedition of 1815, to srady the volcanic Bnd vegetable 
prodtiets wbU'h the crater preaeoted. Id order 10 examine its actual stale, 
and to fill this blanli, I descended pn the I0;h of December, IKI?, carryinj;, as 
tax as possible, what was necessary for (he perilous situations in which I 
expected to be placed. I was cn^a^d little more than tbrcc hours in the 
descent, and half-past olBTen of the day ibund me at the tone of eraption. 
Tlie form which this presents proves thca the bottom of ricbincha has been 
recently tbe theatre of considerable conyulsions. The vegetation which cov- 
ered it has disappeared tioia tbe eastern side; Ihe depression which exists 
towards the southeast, at the foot of the cone, has widened itself, and liaa 
filled up a part of the broken enclosure, Intermpting it perpendicularly with 
a hroad wall of atones, undoubtedly shot out (Vom its interior. Near lo this, 
~ and towards tbe south, it has formed, since lS15,a new depression, or, speak- 
ing more properlj', a new accidental crater, fhim whence arises a giii^t mass 
of vapor, so that the cone of eruption has at present tbrcc apenurcs ot 
craters: Ihe principal occupying Ihe higher part: the ancient accidental 
crater placed at the southeast and at the foot of the former; and the new 
acddcntal crucr open likewise at tbe foot and at ibe south of the principal 

The volcanic activity of Plchincha has increased remarkably, as is manir 
fcsted by the greater exhalation of vapors. In 1815, tbe chimneys from 
whence the gases arose formed six groups, of which only one was conaidei^ 
able. Now tbe vapoiB escape by innumerable interstices and hollows which 
tbe stones leave in each of the craters; and in the principal one is heard a 
Boise resembling that made by an immense caldron of boiling water. 

Tbe temperature of the vapors varies much in tbe different intetsticcs. In 
the crater of the southeast, tbe vapora of the highest inlErsticcs are nearly 
188.6' Fahrenheit, whilst in the lower ones the temperature was only 140" 
Fahrenheit. In the principal crater, the hottest vapors'did not come up to 
104" Fahrenheit; in the largest tnterslice that I have observed, into wbith a 
person could easily enter, if tbe thick column of vapor would permit him, 
the temperatoro was only OS.H" Fahrenheit at three teet of deplb. Filling a 
graduated tube with water, and placing it within the interstices, I colleilcd 
tbe gases several limes in order to an^yiso them, and, moreover, condensed 
them, by means of a bottle Btled with cokl water, and gathered the drops of 
fluid which were formed. The result of my observations is, that the gases of 
Pii hincha contain a scarcely perceptible trace of snlphnrous, sulphuric, and 
Bulphydnc adds, four per cent of carlionic acid, and tlie test composed exclu- 
sively of water. I present these results only as approximate ones. The 
atmospheric air Is always mixed wiih the volcanic pasca in those points 
where jt is possible to coUect It; and this cause of error is inevitable, with- 
out reckoning those which occur from the pergonal difBcoltles of the observer. 

The solid products of the volcano ate the subUmed sulphur which covers 
almost all Ihe stones and fissures, and a white salt which appears in sUky 
fibres, and shows itself in many of the interstices, Eometimcs alternating 
with the flour of sulpliur in parallel coalings, sometimes in an abundant 
and pure mass. Tliis salt is a double sulphate of alum and of tbo protoxida 
of iron, likewise formed in other volcanoes, and known by the name of 
" almnhre de pluma," or piixmase alnm. Dissolved in water, it crj'stallizcs by 
spontaneous evaporation in a derivative form of the oblique rhomlmidal 
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prtsrn. Besiiles these prodncte, there is Toand s 
lulphur and ashes of jiyroxene and dolerite, more 
liy the octiuD of the watery vapon. 

OM THE MODE OF FORMATION OF TOLCANIC C0SE3 AND CRATEKS. 

In a paper pti^scnted to the Geological Society (London) by Mr. G. Puulctt 
SiTopo, the author corabatal the doctrine originated by Humboldt, Von 
Jlnch, dc Bcatunont, and others, whicli denies altogether ttiat volcanic moun- 
taina have lieen fbrnied by accumulations of eruptive matters, and atlril>ntcs 
tliom solely to a sudden " bubble-shaped awoUlng up " of preenistinK hori- 
Eonlol Bimla, the bubble sometimes bursting at tbe top and then leaving its 
broken sides tilted up aroond a hollow (elevation crater). The autbor ex- 
pressed hia liellef that this notion originated in Iluraboldi's account of the 
cruplion of Jorallo. in 1TS9, in which a great error had been committed, — 
the convexity of the hill being simply a bulky bed of lava poured out on a, 
flat pl^n trom five ordinary cones of eruption. Itnt the Idea of a " bladdet^ 
like swelling up" of horizontal airaia into volcanic hills being. thus started 
by Humboldt, It was nirtber extended by Von Bucb, and hence arose the 
"crater-elevation" theory, Mr, Scrope then proceeds to show that the 
characters of all volcanic mountains and rocks are simply and naturall.r to be 
accounted for by their eruptive origin, the lavas and ftagmentary matters 
aiTumulating round the vent in forms determined in great degree by the 
more or less imperfect fluidity of the former, which, as in easo of some 
traihytic lavaa, glassy or spongy, may and do congeal in domes or bulky 
masses immediately over, or in thick beds near the vent, or, as in ihut of 
some basaliic lavas, may flow over very moderate declivities to great dis- 
tances; and consc<|ttently that the upheaval or elevation-crater theory is j 
gratuiious assump:ion, unsupported by direct observation, and contrary to 
the evidence of facia. He concludes by repreaenting its continued acceptance 
tn lie discreditable to science, and an impediment to the progress of sound 
geoto^O^, inasmuch as false ideas of the bubble-like inflation, at one stroke, 
of such mountains as Etna or Chimhorozo, must seriously aflbct all our spec- 
ulations on t;eolo'-lcal dynamics, and on Ibe nature of the subterranean 
fon-cs hy which other mounliain-ranges or continents arc formed. 

Conical Foria of VdcaHoa. — Sir Charles LyoU, in a paper recently read 
before the Royal institution (London), infera, from two icccnt excursions to 
Jl na, that the discovery of lava being capable of ibrming continuous and 
ta'iular masses of crystalline roi'k on steep slopes, oltcn exceeding thirty 
dc trees, enables us hcnceforih lodlspensewl.h that paroxysmal and terminal 
nphcavai, which theailvomtcsofcrafersof elevation" leL.H:imatelyde<luced 
from their premises ; tbr it was as necessary fbr them, so long as the volcanic 
beds were assumed to have been originally horizontal, to ascribe the whole 
elevation to B force acting fVom l)elow, as it would have been if the apper- 
mosC layers of each volcanic mountain could he assumed to he of marine 
origin. In opposition to such a doctrine. Sir C. Lyell mainuins that mechan- 
ical force has nowhere played such a dominant part in ttie cone-making 
process as to warrant our applying any other term save that of "cones of 
eruption" to volcanic mounliuna in general. 

In conclusion, the lecturer gave a brief sketch of the scries of geological 
events wbich lie supposed lo have occurred on the si.e of Ktna since the 
tiuiBOf (ho earliest empiions, — events which may have required thousands 
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ir their development. The flret erapHonB ore believed to have 
e, occurrinfi probably in a bay of the sea, which was gradually 
converted Into land by the outpouring of lava and Ecoriie, as well aa b; a 
Blow and simultaneous upheaval of the whole territor)'. The basalts, and 
other ijnieous prodacts of the Cyclopean Islands, were fonned cDulempora- 
neonsly in the same sea, the molluscous fauna of which approached very near 
to that now inhabiting the Mediterranean; so much so, that at>out niaeteen- 
twentleths of the fossil spedes of the sab-Etnoan tertiary strata Etill live in 
the a4iolDing seas. Hence, aa that part of Etna which is of sab-aerial origla 
Is newer than sach fossils, the age of the mountain is proved to bo, geologi- 
cally speaking, extremely modern. During (he period when the volcano 
was slowly built up, a movement of upheaval was gradually converting 
tracts of the neighboring bed of the sea Into land, and causing the oldest 
volcanic and associated sedimentary strata to rise, until they reached 
eventually a height of twelve hundred feet, and perhaps more, above the 
«ea-level. At (he same time the old const-line, together with (he alluvial 
deposits of rivers, was upraised, and Inland cliffs and terraces formed at 
BueresBive heights. The remains of elephants, and other quadrupeds, some 
of extinct species, are found in these old and npralsed alluviaois. Fossil 
leaves of terrestrial plants also, such as the laurel, myrtle, and platacbio, of 
species indigenous to Sicily, have been detected In (he oldest sab-aerial tnOb. 
At first the cone of Trifogiietto, and probably the lower part of the cone of 
Monglbello, was bnllt up; still later the cone last mentioned, becoming the 
sole centre of activity, overwhelmed the eastern cone, and finally underwent 
in. itself various transformations, Including the truncation of its summit, and 
the truncation of the Vol del Bove on Its eastern Saak. Lastly, the phase of 
lateral eruptions began, which still continues In full vigor. 

IMPRESSIONS OF BONES IN THE MESOZOIC BED SANDSTONE. 

At a recent meeting of the Boston Society of Natural History, ProftsBor 
Rogers exhibited a cost taken from the surface of a block of red sandstone, 
containing the impressions of bones, apparently of ornithic character. The 
rock was found near (he landing at Fort Adams, Newport, along with many 
others brought there for buildinR purposes. It is stated to have come origi- 
nally from the quarry at Portland, (Ilonn., and evidently belongs to the 
McBozoic sandstone formation of (he ConneWicut valley. The specimen Ib 
unique, and It is hoped that when dniy examined it will help us to a more 
definite knowledge of some of the animals whoso footprints are so abundant 
In this group of rocks. 

ON THE FOSSIL DIED BONES OF NEW ZEALAND. 

Dr. Hochstetter, the geologist of the late Austrian Exploring Expedition, 
was !0 fortunate as to obtain In New Zealand several of the most complete 
collections of the bones of the extinct fbssil bird (Iho Moa) of these islands 
which have yet been fbund, together with a perfect skull of the Moa. These 
were mainly exhumed fVom caves, and the operations of the party investi- 
gating are thus described by Dr. H.: — 

TJje excitement of the Moa-dlggers was great, and increased; fbr the 

deeper (hey went below the slatagmllB crustB covering the floor, the larger 

were the bones tiicy found, and whole legs, from the hip-bone to the claws 

27 
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of the tow, were exposed. They das and washed three daji and three 
nigbu, und on the fourth day they returned In triumph to Collingwood, 
followed by two pack'bul locks loaded with Moa bones. I must tonfess that 
not oulj- was It a cause of great excitement to itia people of CollingwDod, 
bat also to mjaelf, as the gigaotfc bones were laid before our view. A 
Maori bringing me two living kiwis from Kockv Rivisr pave us an oppor- 
tanltj to compare the remains of the extinct species of the family with the 
UvinK Apteryx. The olwervaUona of M. Haast, made during thia aearcb, 
throw a new light upon thla great family of extinct birds. He found that 
according to the depth so was the alze of the remains, thus proving (hat 
the greater the antiquity the larger the species. The bones of IHnomi> 
graigia and ingem [a bird standing the height of nine feet) were always 
found at a lower level than the bones of Dinornis didifonnis (Owen) of only 
four feet high. These gigantic birds belong to an era prior to the human 
race, to a post-tertiary period. And it is a remarkable. Incomprehensible 
feet of the creation, that whllat at the very same period In the Old Wortd 
elephants, rhinoceroses, hippopotami; in Sooth America, gigantic sloths 
and armadillos; Id Australia, gigantic kangaroos, wombats, and dasyares 
were livingi the colossal forms of animal life were represented ia New 
Zealand by gigantic birds, who walked the shores then unirod by the foot 
of any quadruped. 

PEESERVATION OF FOOTPEINTS ON THE SEA-aHORB. 

Ur. Alexander Bryson, in a paper communicated to the Royal Society, 
remarks that the Impressions of the feet of birds and molluscB on wet Baud 
were liable to be effaced by the return of the tide; and ihat their preserva- 
tion WM owing to dry sand blown into the depresaions from the shore, and 
aKidn covered by a layer of moist sand or mud by the return of the tide. Id 
regard to tracks left by gaslerapodoua mollnsca, be alalcd that great caution 
was necessary to distinguish them from those lefl by Nereids; and instanced 
the case of a fool-track of a common whelk resembling the marks made by 
the Crossopodia on the Silurian slates. When the track of the whelk U 
filled ap by (he dry aand blown into the depression In tbc fine of pron;res9, 
DO diHlcnlly is felt in recognizing it as the track of a gasteropod ; but should 
the wind blow at right angles to the track of a mollnsc, a series of sette.lika 
markings will be observed to leeward, caused by the dry sand adhering to 
the moist. In thia Instance, a geologist would naturally assign the markings 
to the impression of Oraptolita priodon, or sagiUatwi! and If the wind sud- 
denly ahifled to the opposite direction, another series of setae would be 
found on the other side of Che mollusc's track, and the observer would at 
once pronounce the marks due to a gigantic Crossopodia, or iringe-footed 
Annetide. 

The author also Staled that the so-cAlled rain-marks found on sandstone 
and Silurian slates were formed by Crustacea, and that the cuspa, which 
geologists had supposed were the evidence of the force and direction of (ha 
wind during the shower, were produced by the wind blowing dry sand from 
the shore, and causing a raised barrier to leeward of Che depression, wliera 
there was more moisture, and consequently more adhesion to the sand. — 
EdiiAvrgk New Philos. Joamal. 
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OS THE EXTINCT UAESTTPIAL ANIMALa OF AUSTRALIA. 

The following is an abstract of a lecture recently delivered by Profssaor 
Owen, at (he Government School of Mines, London, on the extinct quadrn- 
peda whose remains bave beoo recently discovered in the caverns of Aus- 
tralia, and in the auriferous and other tertiary deposits of ttiat country. 

All tlie speci«8 which he bad reconstructed tVora those fossils belonged to 
tbe same low group of mamoialla, with small brains, to which the living 
marsupial qnadmpeda belong. Not any marsupial species is indigenous to 
the continents of Europe, Asia, or Africa. On the discovery of America, 
some small quadrapeds of that continent became known to naturalists, as 
beinsf peculiar by possessing a pouch In which the young were protected and 
carried for some time after birth, whence the name Marsupiatia, signifying 
"pouched beasts." The American species all belong to one genns, called 
Didt^bys, or opossum. They are small insectivorous qnadrupeds, and most 
of them dwell in trees. 

When Captain Cook and Sir Joseph Banks returned from tie circnranavi- 
Ritory voyage in which Botany Bay was discovered, tbey brouglit informa- 
tion of other marsupial animals which lived In Australia, and especially that 
called the "kangaroo," so remarkable for the length and strength of the 
hind legs and tail. The subsoquenD travellere and settlers in Anslralia soon 
tranamiticd additional information, with specimenB of the peculiar marsuphil 
qtiadrnpeds of that continent, so that Che Mariiipialia are now known as an 
extensive order, the species of which are restricted to America, Australia, 
Tasmania, New Guinea, and a few islands extending thence towards Asia. 

The principal genera were then described, some being carnivorous, otbera 
losectivoroos, others fhigivdrous, or feeding on bnds and leaves, others 
herbivorous, others burrowing and Uvtng on rootd. The opossums {IH- 
delphi/a) are peculiar to America; none are fonnd In Aostralasla. The 
greatest number and diversity of marsupial quadrupeds exist In Australia 
and Tasmania. 

Of the pi«Bent known existing MarfupiaSa, the laifsest species are the 
great kangaroo IMacropia major), familiar to most by living specimens in 
menageries and zoological gardens, and the Thylaciae, or hyena of the Tas- 
manlan colonist; the latter is carnivorous, and abont the size of the shep- 
herd's dog. Molt of the MarmpioHa are smaller than the common cat. 

Proltssor 0?ven then proceeded to give a history of the discovery of fossil 
remains of animals in Australia. The first which he noticed was that made 
by M^or, afterwards Sir Thomas, Mitchell, the Surveyor General of Aus- 
tralia In 1831, In hia first exploring expediltoo, this traveller dlacovered 
extensive caves In a limestone district of Wellington Valley, and in the 
breccias of the caves he found many fossil bones and teeth, which were 
submitted to Professor Owen's inspection, and described by him in the 
appendix to the account of the expedition published by Sir T. Mitchell in 
1836. Among those cave fossils Professor Owen had discovered remains of 
the pbalanger (Phalangiibi), the wombat ( PAoscofomjis), (he potoroo {Hypri- 
pnimnm), the kangaroo (SIarng>iii), the Dasyurus and Thylacinia. But, 
Blthousb the foasila were referable to the (bregoing existing genera, they 
were all different (Vom any apecies now known. Among the kangaroos 
were two species which were much larij^r than the Macropas aajorf the 
remains of the Basyaras were larger than those of the D. ursinEW, which la 
DOW the largest living species, and Is peculiar to Tasmania. The Thytadaaa, 
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■Ibo, irM by thia diacovery knonn to faiiTe tormerty llred in Aastmlla, as 
wcli aa in Tftsmaniii, to wlilth it is now restricted. But, l)«flldea (tie fore- 
going; fossils, there was s aingle tootti, an Incisor or tuah of EOme qundruped 
vblcli mnst bave equalled n larf^ ox or a rtiinoccros In aiie. In tbis tooth 
Professor Owen perceived such chnrectcrs as led lilm to foand apon it a new 
getius, which he termed Diprolodon. 

In 1814 Professor Owen received some foBails from Dr. Hobsot>, of Mcl- 
bapme, which had been discovered in sinking a well at Monnt Macedon, 
near Port Pbilip. These focells Included a portion or the lower Jaw, having 
an incisive tusk in tilxi, identical in shape and stmcinre with that on which 
the genns Dipnilodon bod Yieen founded, and also molar teeth, resembling la 
form those of the kangaroo, bat with generie modiacatloDe. This confirms- 
■ten of the former existence In Australia of a gigantic manupial herbivoroag 
qnadniped allied to the kangaroo was communicated to the British Aasocla- 
tkln at their meeting in 1814, and was noticed in the ^nnala and Mat/axitte 
€^ SataiaX HisUry for Octotier, 1814. In the same paper Professor Owen 
staled that he had received from Sir Thomaa Mllcbell some AastraKan 
fossils. Indicative of a second genus of large marsupial quadmpeds, which 
b« described nnder the name ffalailieriuni. 

AllhoQgh the molar teeth in l>oth the DipnAodon and Notollieriam pi^sented 
the same two-ridged type as in (he kangartxi, tbcy differed in wanting the 
smaller connecting ridge; and Professor Owen was led to inftr, fVora the 
Btnicture of the astragalus and calcaneum (two of the ankle bones), that tbe . 
hind limbs differed in a greater degree IVom those of the present kangaroos. 
The above-named tarsal Imncs hod I>een transmitted, with other fossil bones, 
fVom Moreton Bay, by Sir Thomas Mitchell; they presented marsnp!^ char- 
acters, and bj their size might have belonged to either the Dipmtodon or 
JVoloi/ieriuTB. Iq the kangaroos these ankle bones have pecnliarities associ- 
ated with the very long hind legs; but the largo fossil ones resemble more 
those of the wombat; whence Prol^sor Owen inferred that the Di'pnXodon 
must have bad the hind limlis more nearly equal in length to the fbre limbs- 
Subsequent discoveries proved the truth of this inference. 

In 1817, a Mr. Turner brooghl from Darling Downs to Sydney, New South 
Wales, a large collection of fossil bones, chiefly obtained from King's Creek, 
a tributary of the Condamine River, Darling Downs. These downs ara 
extensive, slightly undulated plains covered with herbage, developed (torn a 
rich, black soil containing concretiogs of carbonate of lime. Ranges of low 
hills, with sadden slopes, and flat-topped cones formed of basaltic rock, rest- 
ing on a fblspathle or trachylic base, accompany the shallow valleys, and 
bear an open forest, formed of variona species of rather stouted Eucalj/plia. 
The plains are filled with an alluvium of great depth, wells of sixty feet 
deep having been sunk in it. Tbe plains in v/hicb the fossils have been foand 
are those distinguished t>y tlie creeks called Uodi^on's, Campbell's, Isaac's, 
Kingi's, Oakey's, etc. These creeks traverse the plains on the west side of 
the Condamine, into which they fall. The fossils are found in the beds of 
the creeks, porticnlaiiy in the rand of the dried-up walerholea, or among beds 
of trachytic pebbles, which are overlaid by layers of clay and loam, with 
marly concretions, above which is the rich, black sarface soil. 

Fossil bivalve and onivalve shells are found associated with, and sometimes 
cemented lo, the bones ; but they are of the same species as thostf still exist- 
ing in the present creeks and waterholes. 

Tbe most extraordlnaiy of the fossils brotight fWiiD King's Creek by Mr. 
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Tnrner wm an almost endre eknll of the Dipmladwi Auttralit. The ]eng(b 
was three (eet; tbe tiro great anterior t asks, whence the name " Diprotodon," 
projeFled a few inches beyond that Icn^b. Bebind these tnskg were two 
smaller incisors in each premaxillary tone; bnt these six upper incisora 
were opposed, as in the kangaroo, b; a siii;;!e pair of largo inciEora in tba 
lower jaw. 

The characters of this extraordinary craninm were described by Proftisor 
Owen, and illnatrated by diawinge of the natural size. A deBcecding process 
of ibe zygomatic arch was painted out as illustrating tbe affinities of tlie 
Diprotodaa with the Mycropvi or the kangaroos. 

With this Ekall had been found a lar^ bladebone two feet four inches 
king, a humerus two feet two inches in length, a femur two ifeet five inches 
In length, remarkable for the great extent of the neck; several verCebrs, 
fi-agmenia of ribs, and other bones, all agreeing In proportion with the eknll, 
and belougJQg to the same species, and most probably to the same indi- 
Tidnal. 

This collection of bones, when brought to Sydney, was noticed by the 
Eer. Mr. Clartie and by Mr. Maeleay in letters in the Sydney Mnrning Htrald, 
■nd plaster casts were taken of the chief specimens. The whole collection 
was purchased of Mr. Tnmer by a Mr, Boyd, who was about to return to 
Kngland. This gentleman Is stated to have died on the voyage, and the ship 
in which the fossils had been embarked was s^d to have been wrecked, and 
its whole cargo was supposed to have been engnlfed. A series of the casts of 
the fossils taken at Sydney were transmitted by the anthorities of the museum 
there to the trustees of the British Museum. About the time when these 
caste arrived, a sale of fossil remains took place at Stevens's aucdon-rooms ; 
these fossils were fbund to belong tolarge marsupial animals, were purchased 
for the British Mnscnrn, and proved lo be originals from which the casts in 
the Sydney Museum had been taken. The auctioneer stated that they hnd 
been the property of a Mr. Boyd. They will (brm the subject of a memoir 
by Professor Owen. Besides the parts of tlie skeleton of the great Diprolodon, 
they included a lower jaw of the same large extinct marsupial which the pro- 
fessor had previously determined under the name of Nototheiiata lUHdiflli; 
and this jaw showed that there were two incisive tusks and ten molar teeth, 
five on each side, in that p:nus. 

Id January, 18-58, Proftssor Owen received ftom Mr. George Bennett, 
F. R. S., of Sydney, sketches of a fossil craninm, which bad been found in 
the some formation and locality in Darling Downs as the Dipmlodoa. This 
new skull was eljihleen inches long and fifteen inches wide. It had three inci- 
sors and fivemolarsoneach side, and, tVom its correspondence in size with the 
lower jaw of the Nolullicrivni, the Professor believed it lo belong lo that 
genus. A cast of the craninm had been sent from Sydney to the British 
Museum, and has served to show that a fhtgment of upper jaw with molar 
teelli, in Mr. Tomer's collection, belonged to the same genus. These teeth 
show precisely that structure which Proftasor Owen had previously pointed 
out as distinguishing the teeth of the Ncitollieriam from those of the Di'pro- 
todoa. The lower jaw of the Nolol}ieriam Milchdli la Mr. Turner's series, ' 
now in the British Museum, belongs to the same species as the cranium now 
in the museum at Sydney. This cianinm is chiefly remarkable for the gr^t 
$iie and width of the zygomatic -arches, which have also the descending 
process as In the Diprotodon, The facial bones In advance of the orbit form -• 
a kind of short pedunculate appeodaire to the rest of the skull, increasing in ' 
2^* 
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* leniBiliAble manner in both Teitical Euid Utenil exteQti towordg its (bra 
extiemiCj. The csTily of the nose was divided h j a bonj septnm , as in one 
Bpecies of the womtwt. Thns were eetabliahed pniofa of the former exist- 
eace in AaitTalin of two genera of herbivorous miirgnpiBl aniioala, resembling 
the padigdema In praponlonB; one (Diprofodcn) eqnaUingor enrpaBstng ia 
■ize tlie hi^eec Uring rliinoceroB, the other {Nololhaium) eguaUlng the ox 

Prof. Owen nent refterred to some fossils in the collection sent by Dr, 
Hobson, troia Mtlboome, AnBtraJia Felix, whluh belonged to a speeies of 
true wombat (Piasroloiiijia), but four or five timea lartrcr than the LaTn'eat 
known exiatint; species. These sjieciea had tieen noticed by the professor, 
and retared to P/imeoftmiiffl gig/u, in the Traraactiina of ike ZoSlogkal Socielsi. 
As earif as 1313, Professor Owen inferred Item (he Ibct of there having t>een 
lATKe herbirorona animals in Australia in former periods that a large camiv- 
oroos animal had coexisted with Ihem. In a letter to (he editor of tlie 
Annola of Natural History, Norembcr 1, 1812, ha writes : "Some destmctive 
«pedes of (his kind must have coexisted of larger dimensions than the 
eKtinct DagyuTui Laniariua, the ancient destroyer of the now eqaolly extinct 
gigantic kangaroo (Macropuj Titan), whose remains were discorerod in the 
bone eaTes of Wellington Valley." The Rbt. Mr. CLarbe, in bis report to 
the Goremor of Australia, No. 10, October 14, 18,'i3, "On the Geology of the 
Basin of the Condamine River," referring to this remark, observes ; " The 
discovety of what must have existed cannot be altogether incapalilo of demon- 
stration; and, therefore, snch a verification of Professor Owen's anticipation ' 
is to be hoped for on many grounds." 

In 1846, the professor received tVom Ur. William Adeney portions of a 
fbBsil aknll of a carnivorous quadmpe* aa large aa a lion. These fessila 
were discovered in Ihe banks of the Timboon I.ake, situated eighty milea 
Boathwestof Uelbonme. The lake is sliollow, and becomes almost di^rin 
sntamn, when its bed la covered with a pretty thick deposit of common salt 
of good qnalily. Tiie Burronnding conntry is volcanic. The fossils occur in 
a narrow white strip -of calcareous conglomerate, traversing the clay cliff, 
which Is here and there indented with capes of basaltic boulders. The fossil 
In qnestion included part of the right mutillary bone, with the last two molar 
teeth. The first of these presented the trenchant or camassial type of crown; 
the aecond was a small tubereular tooth, situated, as in the lion and tiger, on 
the inner side of the back part of the camassial. The crown of the camas- 
alal waa two and a quarter inches in extent, that of the largest lion being one 
and a half inches; the margin of this tlesh-cattitig tooth is str^ght in the 
(basil, not Indented as In the lion. A portion of the rii^ht ramus of the lower 
jaw contained two teeth answering to those above, the camassial with an 
even cntfiug edge of one and a half laches in length; the tul>ercular, which ia 
directly behind, is only half an inch long, and it is followed by the socket of 
a still smaller molar. On closely comparing this Ibssil with the sknlts of 
existing carnivorous animals of the placonlal and maisupial orders, Professor 
Owen coDclnded tVoin the stmctnre of the occiput, of ^e organ of hearing, 
of the bony palate, and of the orbit in reference to the position of the lachry- 
tnai hole, that the large carnivore represented by that fossil belonged to the 
marsupial order, not to the placental camivora. He had proposed for it the 
name Thylaaileo, or " lion with a pouch." 

Thos were completed, by eviilence of species of quadrupeds (hat appear to 
have become extinct in Australia, the representatives in the marsupial series 
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of the chief forms of the teneitriiil nu»nmaL4 bnown in oiher parts of the 

The professor, in condnsion, referred to the #harttclcr, as one imtural con- 
tinent, of the vast tract of diy land now arliflcially (llvideii into Europe and 
Asia; and he showed tliat all the fossil remains of quadrupeds from caves 
and recent lerttary strata in Europe, coevoi with the oasifbrous caves and 
strata in Anstralia, belonged lo genera which still had existioB representa- 
tives in Europe or Asia, such, r. g-,as the horse, the clepliant, the rhinoceros, 
oxen, deer, bears, h.rienas, IbliDes, etc. The hippopotamns, indeed, had 
become extinct in Asia, as in Eurojie, tmt still existed in Africa. Ho then 
made a similar compaiison between the aboriginal quadrupeds of Soulh 
America now livli^, such as the sloths, arniadillos, ani-eatcrs, platyrhlnc, 
monkeys, llamas, peccaris, and tbe fossil megatheroida, glyplodoas, sloeao- 
thetes, laJ^ fbEsil monkeys, Macrancheniie, and peccaris. Australia had 
already yielded evidence of an analogous correspondence between its latest 
extinct and Its present mammalian lliana; and this was (he more intcreellng; 
and striking on aceoont of the very peculiar oi%anlzation of the native quad- 
rupeds of that division of the globe. The marsupials there represent analo- 
gously the chief land qnadmpeds of the lar^r continents; the Daij/tirci, 
«. g., play (he parts of the foxes and marten-cats; the bandicoots (/*f™niefea), 
of the hedgehogs and shrews; the phalan^ers and koolas, of the squirrels 
and monkeys; the wombats, or the beavers; the kangaroos, of the deer 

The nrst collection of the mammalian fossils tVom the bone breeciss of 
Ihc Atislralian caves had brought to light the former existence of large 
species of exietln)i; marsupial genera, some of which, for example, the ITi^In- 
cinus and SarcophHus, though now seemingly extinct in Australia proper, are 
still represented by species in the adjacent island of Tasmania; the others 
were fossil wombats, phalangers, poloroos, and kangaroos, but of different 
■pedes. The fossils of the herbivorous marsupialia were of young, or not 
ftill-grown. animals, whence the Professor infterred [hat they had been dragged 
inio the cave lo bo devonred. Subsequently, and at short intervals, fossils 
had l>een obtained IW>m pliocene strata, and these liad demonstrated the 
former existence of marsnpial animals rcpreseniing the great pnchpdtrini 
of Asia and the M/yalherium of America, toftethcr with a marsnpial l>east 
of prey, rivalling the lion or tigec in size, and equal to cope wiiti the Dipro- 
todon or Nakolheritim, 

Thus, it was shown that, with regard lo The last extinct (pliocene) hinds, 
as with ihe existing kinds of mammalia, particular forms were assigned to 
particular continents or provinces ; and, what was still more interesting and 
■u<.^Biive, the same forms were restricted to the some provinces at a fbnner 
geological period as ihey are at the present day. 

OS TEE PLEISTOCENE HISTORY OF SCOTLAKD. 
In a commnnlcflilon by T. F. Jaraicson, recently presented lo the London 
Geological Society by Sir R. I. Jlurchlson, he expresses his opinion thnt the 
following course of events may be supposed to have occurred in the PIcNto- 
cene history of Scotland : First, a period when the country stood as high 
as, or probably higlier tluin, at present, with an extensive development of 
glaciers and land ice, which polished and striated the snlijiicenl rocks, li-nns- 
ported many of the erratic blocks, desn-oyed the preexisting alluvium, nod 
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left mach bonlder-earth In Tarioos places. Beeondlj, To thii Etlw«'Ktc<1 ft 
period of aabmenrence, when the eea Eradnally advanced until almost the 
whole eounuy was covered. . Tbis wbb the lime of the marine drift with 
floating ice. The bedi witb arctic elielis 1>elonj,'ed (□ it, and some of the 
lirii-k^claya ore probably but the Anc mud of the deeper pnrCs of the earns 
Boa-botlom, Thirdly, The land emerged from the water, during which 
cnicrgenee the preceding drift-beds enffered much denudation, giving rise to 
the extensive euperficial accumulations of wator-iolted gravel that now over- 
ipread murb of the stufaee. This niovemenc continued until the land 
obtained a hlfiher position than it now has, and became connected with Ihe 
continent Of Earope. Its varioDS Islands were probably also more or less 
In conjunction. The present HsaemblagB of animals and piants gnidunlly 
migrated hitber Troai adjoining lands. Glaciers may have still been formetl 
In fiivorable places, but probably never rairalned the former extension. 
Fourthly, The laud sank again until the sea in moat places reached ft height 
of from thirty to forty feet above the present tide-mark. Patches of forest 
groDnd were sabmerfced along the coast. Fifthly, An elevation at length 
took place, by which the land atioincd Its present level. As Mr. Smith has 
shown, this probably occurred befbre the Roman Invasion; bat that man 
had previously got Into the country, appears IVom the fact that the elevated 
beds of sill near Glasgow contained overturned and swamped canoei with 



FOSSILS FROM GREECE. 

During the past year M- Gaudry, a French geologist, has l>oen engaged in 
esploring some deposits of reddish earth at Pakermi, in the district of 
Attica, Greece, which were known to bo rich In the remains of extinct mam- 
malia. These deposits have been formed by erosion of the rocks of Pcn- 
telicus; toward the summit of the moimtain they are thin, but increase in 
thickness the nearer they approach to the plains, and ibey extend Co the 
margin of Ihe sea, covering a very largo area. ' 

Among the objects already broucht to lii;ht by tbeso explorations are 
seventeen skulls of monkeys, with the jaws and teeth in many instances 
still pcrltct; the head of a gigantic specimen of the swlnc species; four 
complete skeletons of the rhinoceros, the skall of a pacliydermons animal 
larger than the rhinoceros, the jaws being remarkable for possessing six- 
teen lar|^ molar teeth; the head of a Mastodim, with the incipient germs 
of the molars and tusks; a skeleton, nearly perfect, of the Dinottieriara, 
the most gigantic of known (bssll animals, its tibia tneonnring a fifth 
more In length than that of the Ohio Slostodoa; the principal bones of a 
huge fowl of the gallinaceous order; and, Anally, tlie skeleton of two kinds 
living species, the other less slender, together 
es, and many other animals. Of these fossils, 
forty-ono coaca are already hi the hands of geologists in Paris. 

SOME GENEEAL VIEWS OS AECIIi^LOGY. — BY A. MOCLOT. 

The Ibllowing article, derived fliJm SiUiman's Journal, is an Introdnction 
to a paper entitled Gcologlco-Archieological Studies in Denmark end Swlt- 
seiiand, appearing in the Bulletin de ia Soci^ Vaadoiae de> Sdenca Satttr^lei, 
for 1899. 
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A Mntnry Bcarcelv hns elapsed since the time when it would have been 
thouRlit impoKsibEe to rcconGtract the history of our globe, prlSc lo the 
oppenmnce of mankind. But, thou(;h cott temporary historians were want- 
ing during Ibis Immense pre-human era, the latter has not failed in leaving; 
us n well-arranged series of most signiScant vestiges: the animal and vei^c- 
table tribes, which have successively appeared and disappeared, have left 
their fossil remains in the successively deposited strata. Thus has been 
composed, gradnnlly nnd slowly, a history of creation, written, as it were, 
by the Creator himself. It Is a great book, the leaves of which are the 
slratined rocks, following each other in the strictest chronological order, the 
chapters being the mountain chains. This great tiook ha^ long t>eeii closed 
to man. Bat science, constantly extending its realm and improving l 
method of induction, has taught the geologist to study those t 
archives of creation, and we behold him now unfolding the past ages 
world, with a variety of details and a certainty of conclusions well ud 

to inspire us with gratet\il admiration. 

The development of archieology has been very similar to that o geo g 
Kot long ago we should have smiled at the Idea of reconstmcling th b go 
days of oar race, previous lo the tlrst beginning of history proper! 
called. The void was tilled op, partly by representing that ante b 
an qu y aa having been only of short duration, and portly by exa m g 
the a ne and the ago of those vagne and confused notions which 
trad on 

I seems o be with mankind at largo as with single fndivid als The 
reco on of onr earliest childhood have entirely faded away, up to some 
part n e ent which hod struck us more forcibly, and which alone has 
efl a s k ng image amidst the surrounding darkness. Thus, excepting the 
td a of a d nge, whlcb exists among so many nations, and therefore appears 
to have originated before the migration of those same nations, the infancy of 
mankind, at least In Europe, has passed wltbont leaving any recollection, and 
history fails here entirely: for what Is history bnt the memory of mankind? 

But, before the beginning of history, there have been life and industry, of 
which various monuments still exist, while others lie buried In the soil, 
much as we And the oi^anic remains of former creations entombed In the 
strata romposing the crust of the globe. The memorials of antiquity enact 
hero n part similar to that of (he fossils; and if Cuvier calls the geologist an 
antiquarian of a new order, we can reverse tbat remarkable saying, and 
consider the antiquarian as a geologist, applying his method to reconstruct 
the first ages of mankind, previous to all recollection, and to work out what 
may be called pre-historical history. This is archaiolosr pure and proper. 
But archtcology cannot be considered as coming to a foil stop with the Hrst 
beginning of bisloiy. For the farther wo recede in our historical researches, 
the more incomplete they become, leaving gaps which the stnily of the 
material remains helps to flit up. Archaeology, therelbre, pursues its conrae 
in a parallel line with that of history, and henceforth the two sciences mutu- 
ally enlighten each other. But, with the progress of history, tho part tiikcn 
by orchceology goes on decreasing, until the invention of printing almost 
brings 10 a close the researches of the antiquarian. 

To pursue geological investigations we must first examine the present 
state of our planet and observe its changes, that la, we must l>egin by pliysi- 
cal geography. This supplies us with a thread of induction, Co guide ua 
safely in our rambles through the passed ages of our earth, as Lyell has so 
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•dmirsbly set forlh. For the Uwb which Bovern the orgmilc Creation and 
the JTiorjjIiiitc world are aa [nrarinhle as the results of their mmblaBtionB 
and pemmlations nre Infinltoly varied ; aclenee revealing 10 ne everywhere 
the perfect stalilllty of the caases with the dlversitj' of the forms. 

So, to underalund the poet agei of oar EpecieH, we mast first be(^ti by 
exiiminlni* Its present state, following man wherever be baa crossed the 
wHters an j set his foot upon dry land ; the itifferent nntiona, which inhabit 
our earth at present, tnust be studied with respect to their Industry, their 
fanbiis, and their general mode of life. We Ihas make oanelvoe at^nHlnii^ 
with the different degrees of civilization, ranginu (torn, the highest snmmit. 
Of m.odem development to the most abject state, hardly sorpasaing tbat or 
the brute. By that means ethnopraphy supplies m with what raay be called 
a contemporaneous acale of development, the stagei of which are more 
or IcKS ttxed and Invariable, whilst archieology traces a scale of auccessivo 
development, with one movable sta^te passing gradnally along the whole 
line. 

Ethnoftrapby Is, consequently, to archKolt^y what physical geography Is 
to jteology, nnmfely, a thread of Indnction In the labyrinth of the past, and 
a starting point in those comparative researches of which the end in tho 
knowledge of mankind and of Its development through successive genera- 

In following ont the principles above laid down, the Scandinavian savana 
have succeeded in unravelling the leading featurea in the progress of pro- 
hlsloricul European civilization, and In distinguishing three principal eraa, 
which they have called the itoiie-agt, the bronzt-age, and the ima-age. 

The eaillest settlers In Europe appiirently brought with tbem the art of 
producing fire. By striking iron-pyrites (snlphuret of iron) against qtiartz, 
flre can be easily obtained. But this method can only have been occasion- 
ally ased, and seems to be now confined to some native tribes In Terra 
del Fnogo. The usual mode had evidently been that of robbing two sticks 
together. Bnt on furiher reflection It is easy to perceive that this wag a 
most difficult discovery, and must at all events have been preceded by a 
knowledge of the use of fire, as derived from tho affects of lightning or from 

The stone-ago wm, therefore, probably preceded by a period, perhaps of 
some length, during whkh man was unacquainted with the art of producing 
Are. This, according to Mr. Flourena, indicates that the cradle of mankind 
was situated In a warm elimale. 

The art of prodndng fire has been perhaps the grtalest achlevBrnent of 
human Intelligence. Tho use of fire lies at the root of almost every specie* 
of industry. It enables the savage to fell trees, as it allows civilized nations 
to work melals. Its Importanro is so great, that deprived of it man would 
periiaps scarcely have risen above the condition of the brute. Even the 
ancients were sensible of this, as is witnessed by the fable of Prornetheas. 
As to their sacred perpetual fire, its origin seems to lie in the difficulty of 
procuring fire, (hereby rendering lis preservation essential. 

In Kurope the stone-age came to an end by the introdaction of bronze. 
This metal is an alloy of about nine parts of copper and one part of tin-l It 

1 BroDie Is still uwd for costing belle, oanaon, and certain portions of machinery, 
it must not be confomnje^ wlili common brasn, which is a compound otcoppet and 
ano, uBoIi Ifisa nsrd, an^ spearing only in the iron-ago. 
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mein and moulds well ; the molten mass in cooling slowly acqnireg ft tolera- 
ble degree of baidnese. interior to that of steel, it la tme, bnt superior to time 
<rf very pure iron. We therefore understand how bronM would long be used 
for manuf^uring calliag-instrunients, weapons, and numerous personal 
ornaments. The northern antiquaries have very properly called tHis second 
great phase in the development of European civilization the bronie-zigt. 

The bronze articles of this period, with a few trilling exceptions, have not 
been produced by hamming, but bare been regularly cast, often wiilr a 
considerable deip^e of skill. Even the sword-bladea wcro cast, and the 
hammer (of stone) was only used to impart a greater degree of hardness to 
the edge of tho weapon. 

The bronze age has thercfbre witnessed a mining industry, which was 
completely wanting during the etone-age. How the art of mining; Is so 
essential to civilization, that without it the world would perhaps yet be 
exclueively inhnbited by savages. IC is Chen worth our whUe to inquire 
more closely into the origin oC bronze. 

Copper was not difficult to obtain-. In the flrst place, virgin copper is not 
particularly scarce. Then, the different kinds of ore which contain copper 
combined with other elements are either highly colored, or present a marked 
metaJlic appearance, and are consequently easily known; they are besides 
not hard u> smelt, so as to separate the metal. Finally, copper ore is not 
at all sceree; it is met with in the older geological series of most countries. 

Virgin tin is unknown, hut tin ore is h^vy, of dark color, and very easy 
to smelt. However frequent copper may be, tin is of rare occurrence. Thus 
the only mines in Europe which produce tin at the present day are those of 
Cornwall In England, and of the Erzgebirge and Fitchtelgebirge In Germany, 

But the question arises whether, previous to the discovery of bronze, man, 
owing to the great rarity of tin, may not have begun by using copper in a 
pure state. I( so, there would have tieeu a copper-age between the stone-age 
and the bronzC'age. 

In America this has been really the case. When discovered by the Span- 
lanlB, both the two centres of civilization, Mexico and Fcru, had bronze, 
composed of copper and tin, and used it for manufacturing arms and 
cutllng-lnatrtiments in the absence of iron and steel, which were unknown in 
the Kew World. But the admirable researches of Messrs, Squiur and Davis 
In the antiquities of the Mississippi valley have brought to light an ancient 
civilization of a remarkable nature, and diatlngnished by the use of raw 
virgin copper, worked la a cold state, by hammering, without tbo aid of fire. 
The reason of ita being so worked lies in the nature of pure copper, which 
when melted flows sluggishly and is not very fit for casting, A peculiar 
characteristic of Ihe metal, that of occasionally containing cryst^ of virgin 
silver, betrays Its origin, and shows that it was brought f1\>m the neighbor- 
hood of Lake Superior. This region ia atlil rich In metallic co[fper, of which 
Bingle blocks attaining a weight of fifty cons have lately been discovered, 

which the anclenis had evidently been unable to raise, and which they had 
at)andoned, after having cut off the projecting parts with stone hatchets. 

The date of that American copper-age is unknown. All we know is, that 
it must reach at least as for back as ten centuries, that space of time being 
deemed necessary for (be growth of the virgin forests now flourishing upon 
the remains of this antique civilization, of which the modem Indians have 
not even retained a tradition. 
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It Is, flnslly, iTorth7 of remark, IbM the momidAniaden, u the Americans 

mil llie race of (he copper-OKe, aeem to hure immediately preceded and 
prepared ihe way fbr the Meiiean civiLizaiion, destroyed by the SpaniardB ; 
fur. in pro^n^Hsing soutliwarda, n graduBl traiiKition is Doticed from the 
ancient eartlmorlis of the Miesieaippi valley to tlie ldotb modem constmc- 
tlotiB of Mexico, as found by Cortez. 

In Europe the remains of a copper-age are wanting. Here and tbere a. 
■olitary hatchet of pnre copper is fonud. But this can be accounted for by 
the ijreiiter frequency ofcoppct, while (in had uanaily to be brought from n 
greater distance, bo that its sapply was more precarious. 

As Europe did not witnossa regular development of a copper-ajjie, il seems, 
■ccordinK to Mr. Ttoyon's very Jost remark, that the art of mannf^ctarini; 
bronze was brought ftom another unarter of the world, where it had been 
previously Invented. It was most probably some region in Asia, producing 
both copper and tin, where those two metals were Qrst brought into artificial 
combinnllon, and where also traces of a still earlier cupper-age are still likely 
to be found. 

An apparently serions objection ml(;ht be started here by raising the qnea- 
tion how mines could be worked without the aid of steel, mis, however, fa 
Bufflciently explained by the fhcl, that the hardest rocks can be easily man- 
aged through the agency of fire. By lighting a large Hre agBlnsl a rock, the 
latter Is rent and fissured, so as considerably to facilllale the quarrying. 
This method was frequently employed when wood was cheaper, and Is even 
practbed at Ihe present day In iho mines of the Bammelsberg In Geroiany, 
■where it facilitates the working of a rock of extreme hajilness. 

That metal of dingy and sorry appearance, but more truly precious than 
gold or the diamond, — iron, — at length appears, giving a wonderful Impulse 
to the progressive march of mankind, and characterizing the Uilrd (rreat 
phase In the development of European civilization, very properly called the 

Our planet never produces iron in Its metalUc or vh'gin state, for the 
simple reason that it Is too liable to oxidation. But among tlie aerolites 
there are some composed of pure Iron with a litllo nickel, which altere 
neither the appearance nor sensibly the q:iallties of the metal. Thus the 
celebrated meteoric iron discovered by Pallas in Sihcria was found by (he 
neighboring blachsmlths to be malleable in a cold stale. HeCeorIc Iron has 
even been worked by tribes to whom the use of common Iron was unknown. 
Thus Amerigo Vespucci speaks of savages near the mouth of the La Plata 
who liad manufactured arrow-heads with Iron derived from an aerolite. 
Such cases are certainly of rare occurrence, but they are not without their 
importance, for they explain how man may probably first liave become 
acquainted with iron, and they also account for the occasional traces of iron 
in tombs of Hie stone-age, if indeed this fact bo well established. 

It is, notwithstanding, evident that the r^ular workings of (errostrial 
Iron-ore must have been a necessary condition of the commencement and 
progress of (lie iron-age. 

Now, iron-ure Is widely dtfiTused in most countries, bat it has usually tlie 
look of common stones, being distinguished more by its weight than its 
color. Moreover, lis smelting requires a mnch greater degree of heat than 
copper or tin, and this renders its production considerably more difficult 
than that of bronze. 

But, even when iron had been obtained, what groping in the dark and 
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hov mucb accnmnlated experience did it not require to bring fortii at will bar 
ironorsleell Cbance, if chance there t>e. may liave piayedapart la il. But 
as chance only favors those privileged morials who combine a iteen spirit of 
otiservation with serious meditation and wicb practical eensc, the discovery 
was not less difficult or merltorioua. Wo need not then lie surprised if man 
arrived but tardily at tbe manufacture of L'od and steel, wbicb is still dally 
improving. 

In Caiinthla traces of a moat primitive method of producing iron have 
been noticed. The process seems lo have been us follovra ; on the declivity 
of a hill was dug an excavation, in nhlch was lighted a large fire; when 
this began to subside, Itapneiits of very pure ore (hydrous-oxide) were 
thrown into it and covered by a new heap of wood. When all tbe ftiel had 
been consumed, small lumpa of iron would then be found among tbe ashes. 
All blowing apparatus was in thlE manner diEpensed with; an important fact 
when we come to consider how much the use of a blast complicates metal- 
lurgical operations, because it Implies the application of mechanics. Thus 
certain tribes in Soutbem AfVica, although manufacturing iron and working 
it tolerably well, have not achieved the consErucliOn of ODr common kitchen 
bellows, apparently so simple; they blow la.boriouBly through a tube, or by 
means of a bladder affixed to It. 

The Romans produced iron by the so-called Catalonian process, and the 
remains of Roman worits of that description have iwen discovered and 
investigated in Upper Camlola in Attslria. Tbe Catalonian forge Is still 
osed in tbe Pyieuees, where it yields tolerable rcaults, but It consumes a 
large quantity of charcoal, requires much wind, and is only to be applied to 
pure ore, containing but a very smsli proportion of earthy matter producing 
scorlffi : for tbe process consists in a mere reduction, with a soldering and 
welding together of the reduced particles, without the metal propcriy melt- 
ing. According to the manner in which the operation is conducted, bar 
iron or steel ore obtained at will. This direct method dispenses with the 
intermediate production of cast iron, which was unknown to the ancients, 
and which Is now the only means of producing iron on a great scale. ' ' 

Silver accompanies the introduction of iron into Europe, at least In the 
northern parts, while gold was already known during the bronio-age. This 
is natural, for gold is generally foond as a pure metal, while sliver has 
usually to be extracted fVom different kinds of ore by more or less Compli- 
cated metallurgical operations, ^ for example, by cupeiiation. 

With iron appear also, for the drat time In Europe, glass, coined money, 
that powerful agent of commerce, and finally the alphabet, which, as the 
money of intelligence, vastly increases the activity and cireulatiou of thought, 
and is snfflclent of itself 10 characterize a new and wonderful era of progress, 
from thence can we date the dawn of history and of science, in particular of 
astronomy. 

The fine arts aiso reveal, with the introdnction of iron in Europe, a new 
and important element, indicating a striking advance. Already in the 
Btone-age, but more in the bronze-age, tbe natural taste for art reveals itself 
In (he ornaments bestowed npon pottery and metallic objects. These orna- 
ments consist in dots, circles, and zigzag, spiral, and S-shaped lines, tbe style 
bearing a geometrical choracter, but showing pare taste and real beauty of 
Its kind, although devoid of all delineations of animated ollyects, either in 
the shape of plants or animals. Jt is only with the Iron-age that art, taking 
a higher range, rose to the represeutadoa of plants, animals, and even of the 
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hamsn ftame. No wonder, tbea.ff Idols of tbebronz^-^geias well ssof tbe 
■tone-afce, ore wantluR In Earope. It 1b to be presumed that the worBlifp ot 
fire, of tbeian, and of the moon, wa> prevalent in remote aotiqiuty, at least 
dBiingtbo bronze-age, perhaps also daring cbe stone-age. 

Tbe precedinf; remarks constitute a, sketch, cen^nlj *eiy rongb and 
tmperftel, of the development of civlDiation. They establish, howerer, in a 
Btiiklnjt manner, tbe fact of a progress, alow, bat fntcrrnpled and Immense, 
when tbe etartini;-poiat is considered. The pbyslfal constitationofman bas 
naturally beneiitcd by It. Tbe details contained in the treatlae, of which 
tbe present paper forms tbe introtl action, prove that tbe human race baa 
been grmdnally gaiDloK In vigor and strength since the remotest aniiquity. 
The domestic races also, tbe dog first, then the horse, the ox, the sheep, 
liare shared in tbis pbyslc^ development. Even the vegetable Boil bas been 
eradnall; improrlng since tbe stone-age, at least In Denmark 

on THE GEOLOGICAL AGE OF MAN. 

Both tbe literary end scientific jonmab of Eorope published daring the 
past year aboand with correspondence and articles on the vexed qneslion, 
Wbicb Is now enRaginR the sttonlion of geoloitists, viz, the origin of the flint 
implements found In connection with the fossil remains of extinct animals 
in the drift, and in the so-called bone-caverns. In former volnmea Of tbe 
Annual of Scientific Discovery, a full and popular acconnt has been i^ven of 
ali the points of Interest in regard to tbe subject, which bad (up to date) 
been brought before the public; and In tbe present article we present oar 
readers with a mnnit'of the principal transactions, in regard to tbe same 
topic, that have been broaghl to our notice dming the past year. — Ei>. 

We would Bret call nttention to the fbltowing letter, sent to tbe editor 
of the London Athtnaam, by Mr. J. A. Worsaac, the well-known northern 
antiquarian, of Copenhagen. 

Af^eralluding to the lack of general information respecting tbedlscoveriet 
of antiquarians in Denmark and other countries, be observes ; — 

At the last meeting of the British Association, Sir Charles Lyell, In hia 
opening address to the Section of Geology, mentioned a large Indian mound 
at Cannon's Point on St. Simon's Island, in Georgia, " ten acres in area, and 
having au average height of five feet, cblefiy composed of coat-away oysler- 
Bbclls, throughout which anow-hcads, stone axes, and Indian pottery are 
dlsperseil." Now, exactly similar mounds have been seen on the coast of 
Denmark, especially In tbe Kattegat and its "fiords" or bays. Thoy have 
been examined by the well-known natnralists, Prof^ssars Steenstrup and 
Forchhammer, and by myself, as members of a committee appointed for 
Ibo purpose by the Royal Academy of Copenhagen, and have been found to 
contain myriads of caat-awny sheila of varions common species, mixed up 
with broken bones of stags, deer, of Boa urui, beaver, wild boor, etc., together 
with charcoal, ashes, burnt stones, pieces of very coarse pottety, rude hatch- 
ets, spear-heads, knives, arrow-boailB, flakes or chips, chlpplng-blocks, etc, 
of flint, a son of hatchets or hammer? made of stag's born, diflerent Implo- 
inents of bone, and very simple ornaments of bone, etc. Traces of snch 
monnds have been discovered, in the course of tsn years, in at least fifty 
different places near the sea-coasts of Denmark, and the descriptions of 
most of them have been inserted in the Pnxxedini/s of onr Royal Academy. 
It is quite evident that the greater port of tbe bones of atdmais foand among 
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the ihells hsro been broken sccording lo a certain ayatem, — moat probably 
for KetllDK out tbe mHrrow, Tbe committee, without knowlngoftbe Indian 
mound described by Sir Charles Lyell, unanimously came to (he conclasioa 
{I81H-50) that tlie mounds in Denmark indicated Uia places nbero the abo- 
rigines used conelantly to eat their mcHls. 

The Implements of bone and stone discovered in these mounds me mostly 
of the same forms, and of the very rudest description. The implemanta of 
flint are in general neither ground nor polished; they present, even, quite 
peculiar simple forms, diflereni from the forms of the common hatcbela and 
implements of the stone-age. AC the commencement, when we only knew 
afewsncb monnda, I believed cheas differences of forms to be accidental, and 
I ascribed, accordingly, the mounds with their rode implements of flint to 
the same period aa the common stone Implements, and the large tombs, 
stoite-chambers, or cromlechs of the stone-age. 

Bnt two years ago, In comparing (he many flints from the mounds with 
the still more numerous flints IVom the cromlechs, I discovered thai several 
of tbe rndeat flint Implements of the mounds never appear In the cromlechs 
or graves of the stone-age; and, on (he other hand, ttfht ■ great many of the 
highly finished or polished stones of the cromlechs never are to be found in 
the mounds. In Leetnrea delivered at tbe Unlvcnity of Copenhagen [165T), 
I tried to show that the rode flint itnplements of the mounds were exactly 
like some other mda and undoubtedly extremely old flint Implements found 
in great abundance In different places on the sea-shores of Denmark, and 
also In Bchonen, at the bottom of old bogs, which nov are, and which 
probably for thousands of years have been, covered with InrgB hills of 
gravel, clay, and sand, as well as remarkably like the mde hatcbeta, and 
other implements of flint, discovered nnder circumstances polnling to a very 
bigh antlqnlty, in diflkrent bone-caves in England and France, and in the 
gravel-pits at Abbeville and Amiens. Of these implementa I bad seen some 
at Abbeville, in the museum of U. Boncher de Perthes, who also afterwards, 
when more of them bad been found, wlib great liberality forwarded several 
specimens for comparison to our Royal Uuseum of Northern Antiquities at 
Copenhagen. I extended mj comparison to the implements of the very 
rudest savage tribes of America and the Soath Sea, preserved In different 
museums, and I came to tbe tesnlt, that the peculiarly formed, very rude 
flint implements of tbe mounds of Denmark, and of the hone-caves and 
gravel-pits of England and France, must belong to an earlier time of the 
stone-age than the cromlecha or large stone cbamiicn; and that Ihey, per- 
hapa. are to be ascribed to some pecaltor savage tribes, who were the real 
aborigines of the North and West of Europe, and who afterwards must have 
been subdued by more powerful, more advanced tribes, of whom the beautl- 
fally-flnlshed stone Implements, and the very remarkable, sometimes quite 
astonishing, stone chaml>en, or cromlechs, are speaking memorials. Last 
■pring, at a meeting of the Royal Academy, I further explained this new 
anbdivlslon of the stone-age, which was preceded by an equally new subdi- 
Tision of the bronze-age. Six months ago I had snrceeded in establishing a 
■nbdivision of the Iron-age. In anch a way that we, according to my opinion, 
now are enabled, for the Pagan lima alone, to point out six different great 
periods of civilization iu Denmark, and I dare say in a good many other 
countries of Europe. 

This new system, however, especially the division of the stone-age, wasnatu- 
lolly opposed by aevcral antiquaries. When, a f^w months after, the news of 
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the dlscoTtrles fa the Brixhnm cave, and the rarent researches tn (he |;rave1- 
pits at Abbeville and Amiens, Buddenl/ arrived, I waa BEreeably sorpriaed 
at seeing iho opinion of the very higb anllqult}" of the rude stone Implements 
fonnd there, taUj corroborated bj^ the authority of eminent French and 
En^lisb naturalists and antiqaarlea; and I derived equally preat satisfaction 
flrom the nnanimoue declaration of all the different writers In this case, Eh.it 
the flint pieces ftom the gravol and the caves are ranch aniiko the common 
implements of the stone-age in France and England; and that ibcy evidently 
are fonnlni; qalie a pecallar class. Some remarks of Hr. Evans, in his 
paper commnnicated (o the Society of Anliqnaries of London "On the 
Occarrence of Flint iDStmmenta in nndislarbed Beds of Gravel, boUi on the 
Contlr^ent and In England," wbere be speaks Bboot tbe pointed and oval, or 
■Imond-sbnped Implements of flint, " all indlspatobly worked by the band 
of man, and not indel>ted for tbeir shape to any natural configuration or 
peculiar IVactnre of the Bint," attracted, in the bigbest defrree, my attention. 
"They present," he sft3'9,"oo analogy In form to the well-known implo- 
menlB of the so-called Celtic or stone period, which, moreover, have for the 
most part some portioR', If not the whole, of their surface ground or polished, 
and are frequently made from other stones than Hint. Tiiose from tbe dritl 
are, on tbe contrary, never ground, and are exclusively of flfnt. Tliey have. 
Indeed, every appearance of having l)een fabricated by another race of men. 
Who, from the fiwt that the Celtic sloiie weapons have been fonnd in tbe 
superficial soil, above Ihe drift containing these nidcr weapons, as welt as 
from olber consideraiiona, must have inhabited ibis region of the globe at a 
period anterior to its so-called Celtic occupation." 

It certainly is a very remarkable coincidence, that Mr. Evans here, trithont 
any connection with me, and without knowing my newly-slarted theories 
about the subdivisions of the diRerout ai^n. Is nsing exactly the same argu- 
ments, end nearly the same words, with which I, two yeats Bgo.tried to add 
a subdivision of the stone-age to my other proposed divisions of the bnnize 
and the iron ages. 

Tbe filnt implements of Ihe drift and (he bone^caves are no longer left 
"irithopt any standard of comparison." We have plenty of such objects, 
hundreds, and even thousands, found in the said artificial mounds, in lakes, 
boss, and on the sea-shores of Denmark, in tbe closest connection with 
aniiqalties of snch a kind, that no man, not eveti the most pr^udicod, 
shonld venture to ascribe the origin of them to a, natural cause, to " molion 

Tbe great quanllly of flint implementa fonnd In the drift in the valley of 
the Somme in France — more than a thousand In the last leu years, in an. 
' area of fifteen miles in lenc^h — has been used as an argument against their 
being implements at all. But it must be borne in mind, that the almrieines, 
as naturally was to be expected, fbr tbe sake of fishing, lived near the sea- 
shore, the rivers, and lakes, and that they on the very Epota where they wan- 
dered about, undoubtedly, very often through many centuries, manufactnred 
their rude implements of flint, — a inaterinl which resists the influence of 
time. We, therefore, have the right beforehand of supposing a trrcat num- 
ber of stone implements lo be found In such localities, and the truth of this 
supposition has also been completely confirmed by many most curious /arts, 
which have been observed both In lilurope and in America. 

For inslance, In the neighborhood, of Pitishurg, Penn., on the borders 
of tbe river Delaware, such a DDintier of atone implements were found. 
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that ttom one locality several huDdrad trrow-beads and otbcr inplcmcnii 

of Btone coulJ be eent ovor to tho Bojal Society of Nortbern Antiquaries 
here. A distincuishBd Danish naturnllst, — Dr. Land, — who for maiij 
jears haa been residing In Brazil, mentions, in a. letter to the said society, 
that Iho borders of tho small lake La^a Santa, at the lime when the Knro- 
peana Srsc came to that part of Brazil, were all scattered over wltb hatrttcts 
of stone, proving that this spot had been a. favorite ono for the aboriginal 
InliabitantB. 

To these observallons I conld add a great many sinillar fh>m the sea- 
coaeta of the Continent, from larfrer and smaller Islands, as well as from the 
borders of lakes iu the north of Europe, where rude flint implcmenla in great 
abundance hare been discovered. But I will only mention here.'thac in 
Denmark, in the Island of Laaland, Mr. de Wichfeld and myself have been 
fortunate enough lately to collect in the coarse of at^w weeks, in one locality, 
more than a thousand extremely rude flint Implements, exactly like those 
fbjm our oysler-moDnds, and very similar Co Chose foulld In tbe gravel-piti 
and bone-caves in France and England. They were lying spread partly at 
the borders of the amall lake of Miribo, partly on small Islands or holms la 
the lake, where some traces of pile-work (probably even older than that dis- 
covraed in Che lakes of Switzerland), for the first lime in this conntry, have 
been found, and partly In the lake itself, In tbe Tery water near Che borders. 
The lake has a length of Are or six English miles, and a breadth of one or 
one and a half miles, and bithortoonly oneof Ihesideaor tbe lake has been 
searched. The number of flint implements discovered here in a few weeks 
surpasses, comparatively, the qaantlty of similar Implements found la ten 
years in the valley of the Somme. 

A most interesting circnmacance with this same remtirkable find in liis 
lake of Marlbo is, that we have some reason to believe that the lake in the 
aboriginal time, perhapa, may have had another niveau than now. as theie 
are to be seen In the lake standing roots of flr-trees, which formerly mast 
have stood on dry, or at leaat on bogi^ ground. Several other circum- 
Btances from the same lake, and froia dlfl'erenc localities in Sibonen and In 
Jutland, where the rudest stone implements have be^n discovered, make it 
very probable Ihal oar conntry, as well az England and France, must have 
Dudergone considerable geological clianges, at least In some parts, and at a 
very remote time, when the poor savage aborigines wandered about on the 
sea-cooscs, and on the tiorders of labes and rivers, wltb their miserable imple- 
ments of flint and bone. 

I offer these comparative remarke In the hope that they may throw some 
light upon tbe groat and important qnestionof the day, — the question about 
the antiquity of the human race. I folly agree with Sir C. Lyell, " that tbe 
evidence is very strong In favor of a veiy high antiquity," as there really is 
DO reason 1o doubt Chat true implements of Hint, works of human art, fVe- 
quently have been found In tiio drift with bones of elephants, rhinoceroses, 
and olher e;itinct animals. I feel convinced that we are at tbe commence- 
ment of some of the most remarkable discoveries which have been lately 
made, and which certainly will have a great Influence upon the farther 
rapid progress of national archieology on tbe n'hole, and also upon ita 
cmnncipation from old and new pnjjudicoa, and ftom so-called historical 
theories. 

antly been 
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known people, near tbe tibores of Bererel lakes In Sirftierlatid and FrsniTe. 
The Reuiie Ardtao/oiiiqiie of Paris noticed Ihe first diBCOTcriea in 1834-55, 
and Ihe January number of iBOO gives the resoits of laler researciiea, with 
drawin^cs of flfteen kinds of tools, wespone, etc., which liave been found by 
bandreds. Tliey have edijes and points of Elone, with handles of dcers' 
borne, and have Iwen preserTed by being covered with water and the depos- 
its of earth. Remains of piles and roagh planks have been dag out, in 
railroad excavationa, whiph have led the beat archteologists to the following 
conclaslons : there was a people who inhabited at least that part of Europe 
long before the historic period, who had no metala, and used atones, and 
■ometimes bonef, for tools, ornaments, implements, and weapons of vurious 
kinds, with deeia' homa for handloa to auch aa needed them. Some of these 
ancient people lived in small communities, In bouses built on platforms of 
plank reatlDK on plica, extending tVom the shores of lakes some distance 
over the water, from which they doabtless drew flsh for their Bubsistence; 
bat the; had also a Variety of olber food. Specimena of pottery are fonnd, 
generally cylindrical, and aome with ronnd bases, without feet; some havo 
two boles for enspendlnK thep. Small bowla have been found, made of 
deere' homa. The numerous bones of animals discovered afford an interests 
Ing Eladj of the faana of the country at the remotest period of which there 

More recent lake habitallona of the same kind have been fonnd, where 
loslruments of copper were fonnd mingled with those of atone; and there 
are indications that tbe race which introduced the copper (probably Celts) 
conquered the original Inhabitants. 

M. Gastaldfe has recently eommnnicated to the Academy of Sciences at 
Turin an account of an exploration of a large peat moor, in tbe neifihbor- 
hood of Lake Magglore, In Norihem Italy, made In connection with Professor 
Desor, of Neufctiatel, to ascertain whether it contained any traces of aub- 
oqneous structures, such as have been found since 1S.')4 (n some of the lakes 
In Switzerland. Althoagb uuaucceasfiii in this respect, they found several 
ftagments of pottery, and a canoe made of the trunk of a tree, all imbedded 
in peat, at the depth of a metro (thirty-nine inchea). The antiquity assigned 
by tbe discoverers to these fragments, Judging from the uniform accumulation 
of ao great an amount of peat above the canoe, Is at least one hundred years 
before the foundation of Rome, 

On Ihe Fb'nt Implrmaitt found in the Drift, — In a paper read before the 
Geological Society, London, June, IStiO, by Ur. Mackio, F. G. S., on the 
above subject, the author pointed out the evidence which esists that tbe 
fllnlB thus found are worked by Ihe hand of men, alluding especially to the 
nnlform characteristics which are to be observed in the manner in whicb 
the flints, wherever discovered, are trimmed. This trimming is peeuUnr, and 
ItB conHtani recurrence negatives the Inference that It could have been pro- 
duced by any ordinary geological causes. He then dwell upon the positions 
In which Ihe dines have been found, from which It was apparent that tbey 
arc, whatever their age may be, of the same age as the drift in which they 
are Imbedded, and are In every sense of tbe word /os»l. Ur. Hackie then 
noticed the flint flakes which have been discovered, and showed clearly that 
the peculiar uniform shape of these can be accounted for only on the suppo- 
sition that tlipy have been chipped off some larger block in a regular man- 
ner, and with some definite purpose. Ho pointeid out the great geographical 
area Over which these flints have been obscn-ed, and then adverted to the 
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pMsfble hbm to which they ma)' haro tieen pat. He discarded the supposi- 
tion (hot they wore " celts," poinlini; out tbat a colt ia radically different ill 
form, belnm sharp at the wide and blunt nt the narrow end, wliiett is exactly 
oppoailo (0 what )a observed In the implements under discussion. In fuet n 
celt is a chisel, while these flints have apparently been u!ied as weiipuns of 
offence, and were probably arrow-heads. The author mentioned Iho fuet of 
an injury having been detected by Professor Owen in the fossil bone of an 
Irlsb elk, and painted out the possible couuuction between such injuries and 
the implements nnder examination. 

In a paper eommunieated to BladcvyxHl's Magazine for Oet«t)er, 1860, nnder 
the title of " The Reputed Traces of Man Prinievnl," by Prof, Hunry D. 
Roj^rs, of the University of Glasgow, the wbole subject of the occurrence 
of the flint implements In the drift is ably reviewed, and all the ailjunct 
circumstances connected therewith clearly stated. " Tboy oecor," says 
Professor R., who has personally made a, scientific examination of the 
localities. " in not inconsiderable numbers in the gravel-quarries or sand- 
pits of Abbeville and Amiens, and also at a few spots bordering on the 
wide valley of the river Somme, more sparsely on the Seine, at Paris, and 
at ona locality in England, namely, Hoxne, In Suffolk, It Is estimated that 
the total nnmber of these ' worked flints' exbiimed since their first detec- 
tion by their eminent d iscoverer, M. Boucher de Perthes, of Abbeville, some 
twenty years a)^, exceeds filteeu hundred, and may even approach two 
thousand spec i mens." 

" A preliminary conviction of the existence of the remains of antediluvian 
loan induced M. de Perthes to labor ten years subsequent 10 ISiS in search 
of them, and though he found no human hones (which, we may remark, 
might have been preserved as well aa the osseous slrueture of the extinct 
animals in the diluvium}, he did stnke upon these artificially shaped 
flints having marlts of human orifjiii. Of these, it appears, he published 
an elaborate description in 1^7, wbl^ attracted but little notice until 
his deductions were approved by M. Bi^olloi, who. In a pamphlet, recanted 
his previous scepticism, and expressed his agreement with the conclusions 
of M. de Perthes, Oibor learned ){eologists in France and England fol- 
lowed on tho same side, among them Joseph Prestwieh, who, In lft)9, 
read a paper on the subject before the Royal Society of London, and 
J, W. Flower, who submitted in the same year to tho Geological Society a 
report on a flint implement discovered at the base of some beds of drift 
gravel and brick earth at St. AchenI, near Amiens. Tbe wrought flint here 
referred to (which Is flRnred in Blackwood) was found by the author lying 
at the depth of sixteen feet from the snrface, and about eighteen Inches from 
the face of the qaan-y, to which extent the gravel had been removed. 

" The embedding atnicture, or place of sepulture, of the wrought flints, 
(^logically regarded. Is," says Professor EosErs, "for Abbeville, Amiens, 
and the other localities on the Somme, a rudely deposited, irregularly strewn 
bed of somewhat fl^gmentary chalk-flint, contalnine some flint-aand, a Utile 
pulverized chalfe, and occasional large blocks or bonlders, of a hard qtiartzose 
Eocene sandstone. This evidently diluvial matrix, the repository also of 
the hones of gigantic mammalian qoadnipeds, rests directly on a some- 
what uneven and eroded Hoor of chalk, out of the wreck of the npper beds 
of which Btralnra the nodules of flint forming the greater part of (he gravel 
have l)een derived. It Is overlaid in lis torn by no less than three othor 
nrata, of aqueons origin, hut all formed under dissimilar conditioOB. 
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" !nnt above the bone and batchet entombing gravel lies ■ grsTish-whIte 
and brownish sand, imliedding several species of fresh-waler and leirestriBl 
Bhelle, identical with apeciea now living in ibis part of Ibe globe. Though 
flne-grained, these sands bear the raarits of a rather brief process of dep- 
OBition, for poiiions of ihem are unaaoally angnlar, or unworn Id the 
grain, and their lamina: in many places bend and wave to confbrm to the 
greatlj eroded and undolatlng Hoor of the gravel on which tbe7 repose- 
Solitary spevimens of Che worked flints are, on rare occasions, met with In 
the lower put of these sands, and also, as rarely, the bones of the fosill 
elephant. 

" Third in aacendlne order above the chalk occnrs a second gravel, com- 
poeed e:cdu8ively of clialk-flinla In a rolled and more or less fractured condi- 
tion. This bed, varying in thickness, at St. Achenl, near Amiens, from two 
to five ffeet, exhibits conspicuously at this locality the marks of having been 
deposited or pushed along In very turbulent waters; for Its lower boun- 
daiy, beheld In sectJon at the gravel-plia, shows a sncceasion of sharpiy- 
conlcal, and somewhat spiral, deep depressions in the upper snrTace of 



"Fourth, and appermost in the series of loose beds. Is a brown brick-earth 
or ferruginons sandy clay or loam. Interspersed with nnmerona anialt splin- 
ters of chalk-flint At St. Acheul, and elsewhere near almiens, where It is 
used extensively for conversion Into bricks, this loam, which is bat faintly 
laminated, is generally atKiQt three or foor (eet thick. Like the torrential 
gravel on which It rests, it Is destitute not only of mammalian organic 
remains, but of the curious Instmments In flint aasodated with them in the 
lowermost of the four superfldal deposits. It does enclose some remains of 
enother sort, which, when viewed in thslr relations lo the vestiges of man 
beneath Ihem, never fail greatly tm Impress tho beholder by the contrasts 
they suggest in time and the stale of human art. These are numerous 
Eoman graves, or nthee rBgnlarly.shaped stone coffins, of nnquestioned 
Boman antiquity, oftentimes containing the skeletons of. their inmates In a 
flrni and well-conserved state. When the student of time, deciphering these 
four successive chapters io tbo physical history of oar globe, drops his gaze 
tlom these tombs, — which descend but a small yard beloiv the grass, yet 
take him back through almost one-third of the usnally imagined lifMme of 
the world, — and lets his virion, pausing at Intervals upon the monuments 
of alternate past ages of repose and epochs of turbulent floods, rest at last, 
Bome twelve or sixteen feet lower in the eartli, on a physical record, to him 
as expressive as the graves aluve, of tJic past esislence, near the same spot, 
of a race of men nnoiquainted with the metals, — what wonder, with his 
critical spirit prostrated before his Imagination, that he should forget to 
Bcmtinize the evidence, and should quit the ground with the Knlimail which 
he confounds with a logical amvintion of the vastness of the ages covered by 
the record? His inqnisitiveness keenly aroused by this impression, he iutcr- 
rogaies afresh the pages of this stony register for other and more paipablo 
proofs of the human beings, and the extreme age indicated in the objects ho 
has beheld ; and perplexed at the lolal absence of any tracpa of man himself, 
— of even a single human loolh, or fragment of a human bone, where other 
teeth and other Imnes no lietler capable of prcaervation are of common 
occnrrencc, --- he witbdruws a second time from the scene, cogitaUng many 
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doabts, and at laet, under the sngKeBtions of a phlliMophlcal acepticiem, — 
tlie only rigbt mood for ajialyzin); the apparenll; contradictory evidence 
before him, — Jie asks himself the followlni; queattons: Are the flinc-iraple- 
ments — theae imputed products of man's skill — actually the irork of 
human banda 1 A^ain, though they and the mammalian bones, held (o 1)e 
di»tlnctive of the diluvium, do lie entomlied tO)!:ether, does thia demonstmte 
that the Once oivnors of each — the men who left the aints, and the animala 
who possessed the hones — also It ued together in the same eporh ? Admitting 
that tliey were contemporary, bow far does tliis fai^ of itself establish the 
great antiquity of tha human race? 

"And, lastly, apart altogether {mm the proofs of age, dsduced fbom tha 
ftssocialioQ of the hnman relics with the remains of the extinct quadrapeds, 
what ia the geological evidence of the extreme agedness of both in the 
nature of the deposits of sand, gravel, and brick-enrlh placed above Ihem, 
and in the intimations these give us of ttie time occupied in their formation? 
" Such are the more prominent queries sagt^eled by the phenomena, and 
such, indeed, the actoal qnescionB asked every day of the sclonCilic observer, 
by Intelligent readers of the still very fri^mentary iiteral4]re relating to this 
new and strange archteolc^c problem." 

In lei^ard to the first question, Are the so-called Hint implements reaJlj the 
result of hnmaa workmanship? Proftssor Boilers states (hat there can be no 
reasonable donbt a\taa the snbject; and that it is now admitted, by almost 
every sciontiflo man who has examined them, that they bear unmistakable 
evidence of having been shaped artificially. 

In regard to the inquiry, Does the mere association in the same deposit of 
the ttiol implements and the bones of extinct quadrupeds prove that the 
artificers of the flint tools and the animals coi^xisted in time? Professor 
Eogers answers: "That mere juxtaposition of itself is no evidence of con- 
temporaneity ; and that, upon the testimony of the fossil bones, the t^ of 
the human relics is not proven." 

-"It is sometimes asked by persons uninitiated in geology, and who have 
not examined the diluvium and superficial gravel, if the 'wrought flints' 
may not belong to historic times, and have insinuated themselves dovmwards 
from the soil into the stratum which now entombs them by more force of 
incessantly acting gravity, either through chinks in the overn-csting deposits, 
or between their fragments and particles. Preposterous as this question seems 
to the geologist or to the practical excavator of the subsoil, it is so often and 
so constantly advanced (hat it demands an answer; and oar reply is, that a 
few minutes' Inspection of the beds containing and overlying the flint-imple- 
ments of ihe Somme will assure any observer that they are euiii«1y destitute 
of the imagined crevices, and are, moreover, altogether too compact and 
immovable to admit of any such insinuation or percolation of surface objects. 
The gravel is, indeed, so flmi, that a live mole, with all his admirable appli- 
ances for bnrrowlng, could not possibly enter it; so firmly Imbedded, that 
tJie wortunea use heavy iron picks to djsint^rate the half-cemented mate- 
To the query. What ia the antiquity of the mammalian bones with which 
flinl-implemenls are associated? Professor Rogers' ansvrer is, "that, apart 
ftum their mixture with the recently-iiiscovercd vestiges of an early race of 
men, these fossils exhibit no independent marks by which we can relate 
them to human time at all. Let ns admit that the wrought flints ai« truly 
coDtempoiary with the inimatfl whose bones lie side by aide with them, and 
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that the deposit embedding both Is the general dilnrlnm, or mmnnialian 
drid; do thescfti^lsofthcmBelveBdetennine the flints lobBve been fashioned 
in an age preceding the maallj assigned birth of man? Logically, It must 
be conceded, they do not; for, independent of the absence or piwsence of 
these or otlier vestiges of man in the dilnvinm, its antiquity or relation to 
historic time is obviaasly not as(«rtaLnahte. Apart ttom human relics in or 
over or under the drift, how can we li nit it on to historic time at ali? Before 
the discovery of the flinl-implemants in this superflcial tbrmation, or so 
long as the traces of men were known only in digits later than the dilu- 
Tium, it was deemed to belong to an age antecedent to the creation of man, 
•od had, tberetbre, a relatively high antiquity aBBtgned to it ; but now, grant- 
ing that relics of men have been anthenticated as buried in it, is it sound 
reasoning, we would ask, to infer for these relics the very antiquity which 
was only attiibatable to the dilnviam because it was believed destitute of all 
Inch human vescigeu? The dilaVinm of geologists bas, since the days of 
the illnstrtons Cuvier, been always looked npon as something vety ancient, 
■imply because he and his suci^cseors, Sndinii; It replete with the remains of 
huge land mammals no longer living, never sncceeded In delecting in It a 
Bolitary bone or tooth of a human being, nor. Indeed, anytliiDg indicative of 
man's existence ; but now that things indicaliTe of man have been fotuid, it 
is surely illogical, and a begging of the rery question itself, to impnte an aga 
incompatible with (he tact of his than exixting. 

" As matters now stand, is It ikot as rational to ioffer the lelaciTe recency of 
tbe extinct JEIepliai primigeniui, and the other mammals of the dilnvitzm, 
from the coexistence of the worits of men with them, on the gionnd that the 
human is a living and modem mce, as It is to deduce the antiquity of man 
ftxim the once eironeously assumed greater age of those animals? I would 
repeat, then, that a specially remote age is not attributable to the flint-carving 
men of tbe diluviiun, simply because it is the diluvium, or mammoth-embed- 
ding gravel, which contains them. If their association with these extinct 
mammals does intimate a long pre-historic antiquity, tbe evidences of this 
are to be songht in some of the other attendant phenomena. 

" The age, therefore, of the diluvium which encloses the remains of the 
extinct mammalian animals mnst now be viewed as doubly imceitain, — 
doubtful fhtrn the uncertainty of its coincidence with the age of flint-imple- 
ments; and, again, donbtful, even if this coincidence were established, trvta 
the absence of any link of connection between those earljest traces of man 
and his hislorit ages." 

As regards the question involved in this inquiry. What lapse of ages has it 
demanded to alter the surface of the globe, where these remans are ftjiind, 
ftom a state especially suited to the extinct antedilnvian races, into that now 
prevailing? the data are altogether too indeterminate to admit of anything 
approaching a definite answer. " As in every other attempt to interrogate 
Geology, her response is Syhilline. She has two classes of votaries: one, 
entitled the Unifomdlarian school, or Quktiats, who, interpreting the past 
changes in the earth's surface by the natural forces, especially the gentler 
ones now in operation, overlook the more energetic and promptly-acting 
ones; and another, the school ot the Catastrophhts, perhaps more fitly 
defined the Pamxymi^a, who, blind in the opposite eye, see only the most 
It energies of nature, — the earthquake and the inundation, — anA 
10 account of the softer bat imceasiugly efficient agendes which giada- 
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ally depress or lift tho land, or silently erode and reconstract It. By each of 
these her answera as (o time are differently interpreted." 

" In conclnsion, then, of Ihe whole iniiuirr," says Profpssor Bopsra, " ton- 
deoBing into one expresaion my answer to the general queetion. Whether a 
remote pre-hlstoric antiqnity for the human race has been established from 
Uie recent discovery of specimens of man's handiwork In the so-called dila. 
vium, I maintain it ia not proven; by no means asserting that it can be 
di^roetd, but insisting simply that it remains not proven." 

On some Brome Reiics fiom llie Aurifenm Sands of Siberia. — At a Teixnt 
meeting of the London Geological Society, Mr. T. W. Atkinson, tho well- 
known Asiatic traveller, stated, that dm-ing his stay at the gold mine on the 
Biver Shargan, in Siberia (latitude 50" 30' north, and longitndo 96° 1(V east), 
in August, IBSl, some fragments of worked bronze were dng up by the work- 
men, at a depth of fourteen feet eight inches below Ihe surl^«, from a bed 
of sand in which gold unggels occur. This sand rests on the rock, and is 
covered by beds of gravel and sand, overlain by two feet of vegetable soil. 
The fragments appear to have belonged either to a bracelet or to some horse- 
tnipplngs. This paper was discussed with great interest, aa it tended to 
prove the existence of man, in a tolerably advanced condition of civilization, 
before the deposition of the strata containing the bones of the great mam- 
malia. From the evidence collected by Hr. Atkinson, there was no donbt 
that the fragments were discovered in the situation exhibited in the drawings, 
which he made on the spot, and neither he nor the offlcers of the mines 
detected any appearance of distiirbaace in the superiucumbeat strata. It 
did not, however, appear that auy minute examination was inade by any 
geologist experienced in this kind of inquiry, and the general impression was 
rather in favor of assuming that the articles must have been conveyed by 
some nnbnown force fh>m a more recent stratum [o that in which they weiQ 
(bnnd, than to believe that a race, auffldently advanced in science to make 
worlts of broiue, existed in Siberia at a petiod so enormously anterior not 
only to the pre-hislorlc time which archieoiogists have investigated, but even 
to thatwhich geologists have assigned aa the probable commencement of th« 
appearance of man. 

At Ihe last meeting of the British Association, the Rev. Dr. Anderaon, 
F. G. S., presented a paper, the olyect of which was to combat the idea that 
any of the recent geological discoveries can in truth carry bai k the creation 
of man to a period anterior to that assigned by the Mosaic chronology. He 
claaaifles into three divisions the cases which are relied npoa by those who 
maintain the very remote antiquity Of the human race. The first of these 
comprises the instances in which human relics have l>een found, thickly 
fncrustcd in a matrix of stony matter, in the calcareous breccias and strata 
now in process of tbrmation. There is, he contends, no evidence whatever 
that the relics discovered in such siltiations as these were deposited at a 
comparatively recent period. Instances are of not unfVequeut occurrence, 
especially on the southeast coast of England, in which flints are found 
enclosing coins, IVafi^mentB of bolts, anchors, etc., and other human relics, 
tho stony covering Of which has so completely the aspect of true rock-sulv 
stance as to warrant at first sight (he conclusion that its deposit has lieen the 
work of countless ages; but, on removing the flinty matrix, the coin is fbund 
to bear the beail of an Edward, a James, or even a George, atid the twit or 
anchor to be stamped with the mark of some still-existing Ann. Facts like 
these prove that the incrustation of relics deposited by a shipwreck or other- 
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wise, in & Bea wbicb wasbes & chalk or limeBlone coast, U an operatknt 

requiring; mui'li less lime ttian ^m outward appearancee would generail; lie 
sup|>oseii. Feiriiying springs are noioriooaly uot less rapid io their action. 
l)r. Anderson quoten an intereatin^ and apposite iuBtance in which operations 
are actuall; t^oint; on, wliich would be quite sufficient to accoant for many 
pmiling and abnormal appearances. It occurs on iha coast of Fifeahirc, 
between Burntisland and Aberdour, where ihc overbanging clifh are lliii'klj 
planted with trees and underwood, and deeply covered with a coating of 
calcareous breccia. Id man; places, braacbes of trees are enclosed in tbe 
calcareous matter, and "on the face of the rocky cliff a portion of a branch 
nay be observed entangled In the breccia, and at tbe same time attached to 
its parent tree." Now, not only may a boulder containing a braacb of a 
tree be carried by the waves to a spot at a considerable distance n-om tbe 
place of its Ibrmatlon, bat tbe breccia In which the branch is enclosed may 
also contain in its matrix fossil shells of a bygone period, — a Jaxtapoaiiion 
of old and new. which migbt not improbably puzzle the observer by whom 
it was foand to assign a date for its origin. 

The second division Includes those cases In which human relics and works 
of art have been found in the siit of rivers, in morasses, or in the superfirlai 
■oils of the earth. One of tbe most striking of these Is the discovery of a 
piece of pottery in the lied of the Nile, near tbe ancient city of Memphis, at 
a depth of thirty Ibet under the lowest point of tbe platform on which was 
Bubseqaently erected the colossal statue of Ramescs 11. When this case 
was brought befbre the British Association, at Leeds, the inference drawn 
from it was that the fragment must have been made at least thirteen thoa- 
sand years ago. Dr. Anderson, however, disputes this conclusion, on the 
pTJund that the whole track of the Nile through Lower Egypt lias been sub- 
ject to such BHcccssive changes of level ss to render any comparison between 
the past aud present rate of ailt-deposlt along its bed quite impossible. In 
support of this view he cites some observations made by Dr. Buisl, in a 
paper on the " Geology of Lower Egypt," in the Bombay Journal of Sciaia, 
which are so interesting or apposite that we cannot do better than extract 

"A principle, says Dr. Buiat, that seems to have been too often lost 
sight of in the formation of deltas, should be constantly kept before us. No 
delta could ever rise permanently above the surface of tbe inundation at all, 
by the agency of setting up exclusively, and unless there was an upheaval 
of the land or subsidence of the water. At Cairo, the deposit of each flood 
is as thin as a sheet of drawing-paper; when this accumulation goes on till it 
bas reached within a fbw inches of the highest inundation, it must become 
evanescent altogether. Neither Alexandria, Cairo, Calcutta, Hyderabad in 
Sdnde, New Orleans on the delta of the Mississippi, nor any other deltoid 
city, could ever have fbnnd a site at all, unless by upheaval; and so with the 
sites of the villages from Cairo to the sea, and the bulk of the area of the 
delta which the Nile, even at its highest floods, nownever reaches. Vet these 
are all (omposed of river-mud, of exactly the same description as that now 
being deposited. 

" If this, which la not a hypothesis, but a principle, be kept In view; and 
if it be remembered how mncb more rapidly mud is precipitated in stagnant 
than in mnning water, it will be at once seen that the rate at which alluvinin 
now accumulates on deltas, merely overlaid by a shallow film fJum the sur- 
face of tbe Btreams, affords not the slightest grounds fbr drawing conclusion* 
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fts to the time taken for the acctiiDQiatlon of the vhok nuH, 1^ down, aa 
It most hare been, oader circumstances utterly DnJike those now aidstlng;. 
Tbe mud of the old delta of the Ncrbudda, in Goierat, now forming a bank 
of aeven^ l^t In thickness, tbe Burlkce of which, above Broach, twenl; 
miles from tbe Gulf of Cambay, is thirty ftet above the highest flood, dirides 
into flakes of th>ni one^ourtti to one-ei^hlh of an inch; and ;et-we are not 
certain tbat each of lliese taay not be the deposit of a single fh:shet of a tew 
days' or hours' dnratioa, tather than Che act^umnlatlou of an entire season. 

" The layers of sharp desert sand, seen In many places on tbe banks of the 
Nile below Cairo to alternate witb the mud, may probably have been depos- 
ited on the dry surface of tbe soil, daring; some of the movemBnts referred 
to. A deaceut of (he land, a^er this had occurred, would permit the mud, 
now lylnic many feet in thickness over them, to be deposited without dis- 
turbing iheiD ; nrnning water would have removed the sand, and mingled It 
with the mad. The extreme abruptuess of the transition lYom delta silt to 
desert sand, from extrcmo fertiUty lu absolute barrenness, astonishes tha 
Stranger; near the pyramids yoti may actually, and without Hgure, have 
one foot on arable land, and the other ankle deep in desert sand." ' 

With regard to the remains found in morasses and peat-mosses, Rennlo, 
In his essay " Oq the Nalural History and Origin of Peal'moss," has shown 
that the rapidity of growth of these deposits is so great as to have produced 
an immense roasa of accnmulalion during the time which bas elapsed since 
tha Koman Invasion; Roman roads and causeways being frequently trace- 
able for utiles among tbe mosses of Annandnie, Lanark, and Pcrtbsblre. 
The well-known case of tbe Guadaloupe skeletons, which were found Im- 
bedded in hard limeatone, among the dctrilua of aand, eiicllB, and corals, at 
the base of steep cliffs on the northeast coast of the island, and which are 
now gonotally considered to l>e those of a tribe of nalivea, which was slaajtb- 
tered by n hostile tribe and buried on the sea-shore not more than one 
hundred and fifty years ago, would seem to belong to the former rather than 
to tbe present division, In which Dr. Anderson has placed it. 

Under the third bead are included the remarkable bone-caves which have 
been found, often at a considerable elevation above the sea, In various parts 
of the British Islands, In the neighliorhood of Palermo, and in Other places, 
in which human bones, together with flint implements of human mannfbc- 
ture, have been fonnd in company with the remains of carnivorous animals 
of great size, some belonging to f^nera which hare been long extinct Tba 
argnment which has been grounded on these diacoveriei depends upon the 
conclusion that these human and animal remains mast necessarily be of 
contemporoiy origin. According to Dr. Anderson, this condnslon Is not 
only no necessary sequence troia, but Is actnally inconsistent with, tbe 
observed facts. If tbe human beings and carnivorous animals whose bones 
are now found mingled lu one common tomb bad ever been alive together, 
we should have expected to find tbe remains of the former gnawed and 
broken; a condition In-w hi h apparen ly th d n t occur. Dr.Anderson 
concludes that these cav ajread ta g h fossil remains of ani- 

mals, tvere f>om time lo m d as h b men. Their elevation 

above the sea be accoun b h w rd m mcnt which, as Is now 

well knovni, (ho coast-1 es m y co ri re ven at this moment 
undergoing; and he furth ts b b upheaval. If sudden and 

rapid, as la the nelghbo hood an con res a east it might well be 

■apposed to be, would cause fl ares n h rocks into which a mlKtar« of 
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fbwH remains of ver; different dntes, made by eome eath proc«ai bm that 
indicated In speaking of the first division, mlgbt subecquenlly have been 
deposited. 

Sucli are tha reasons on Which Dr. Anderson bases his conduejon, that 
there is nothing in recenl BBologlcal diacoveriea lo warrant a depnnure tram 
the nsuallj accepted dale of man's recent introduction upon the earth. 

ABE THE COAL-UEABURES A SIMOLE, UNItiUE FOKUATIOH! 

Are the coal-measures a single, nnlqne formation? Do they belong to a 
tingle epoch, or are they composed of a succession of formations, separated 
by immense spacea of time, and of which the different stages might be com- 
pared to those of the recent formatinna : the Eocene, the Hlocene, and the 
Pliocene, for example? In the last cose, can we admit the vegetation of 
which Che rcmaina have been preserved in the shales of the coal, or the vege- 
tation of the coal-marshei, as a tme repreeentative ofthe (loraof the varions 
epochs where the coal was formed ? Or was It then, as the bog-vegetation ia 
in onr time, composed of a peculiar group of plants, adapted to the forma- 
tion of the coal, pertaining to the marahea only, while another flora, of a 
dlRierent character, was covering the di7 land, if there was any dry land, at 
the carboniferous epoch ? 

Trom the thickness of some beds of coal, representing a mass of combus- 
tible matter as great at least as that which la contained in onr oldest and 
deepest peat-bogs, ttom the thickness and various composition o^be strata 
which separate the beds of coal, and fh>m tlie successive chaufrcs in the 
vegetation of the coal, It appears that tbe last allomative is admissible. 
Difl'erent hypotheses have been put forward to explain the so-called huge or 
gigantic vegetation of the coal formations. But there ia nothing in the ear- 
boniftrouB epoch anthoriiing the snppostion that the power of vegetable life 
waa greater than it is at our time. The combustible matter heaped in aoma 
of our pesit bogs is Bometimea sufflcienlly thick to be equivalent to the coal 
of a bed of fbur (o Ave ftet. The trees growing In our marshes or on the 
peat bogs are generally larger than those which have been preserved In the 
strata of the carboniferous measures. The Dismal Swamp is Impenetrable 
on account of the great compactness of lis vegetation. It is not an easy 
matter either to get across the heaped, half prostrated, or erect and closely 
pressed trees of our cedar-swampa of the North. If auch marahes were 
extended over the greatest part of the United States, they would present a 
fait representation of those of the carbociferons period. 

Tb« occasional appearance of the petrified trees, standing Imbedded in 
' sandstone, does not give evidence of a rapid formation either of the coal or 
of the other strata. Local dlstnrbances may throw a few feet of sand upon 
a marsh, covered with active vegetation, and thus preserve the stumps ftom 
decomposition, and by-and-by these may be converted to stone. Tbe bald 
cypress and other species of trees grow sometlmea In tbe marahei near the 
■ea-ahore under ten feet of water. Whole forests of those trees have been 
imbedded In a standing position in the marshes around New Orleans. Tbng 
I do not find in the geological records of the carboniferous period any indi- 
cation of a rapid process of formation, either cataclysmic or abnormal, and 
I readily admit that each l>ed of coal, with its accompanying strata of fire- 
clay and sbalee, has required for its formation a period of time as long as 
ttaj of our recent geotoglcat dlvltiona. 
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The qnettian concerning the existence or non-existence of dry land covered 
with B peculiar vegetation at tbe epoch of the coal fonQation, cannot be 
answered pOBltively or neRBiively by sufficient evidence. The only feet that 
would indicate that the marshes of the carboniferous epoch were Burrounded 
by land-bearing plants of different kinds than those living on tbe bogs is the 
presence in coal and in sandstone underlying it of a great number of fhiits 
of different species which by their nature have no relation 10 any of the 
olhar remnlns preserved in the coal. They have been generally reffetred to 
Bpcries of Cordaila, But tbe two only species of our coal measares are 
found in abundance at geological horizons where the fhiits are enth^ly 
absent. And even coal sb^ea appearing entirely composed of heaped 
remaina of leaves of Cordailet torasst/bJia do not contain any frnit. The 
species of f^uit, CarpaHtliei Cordui Geln., referred by H, Gemitz to Cordia'lft 
borasi^folia, onr most common and omnipresent species, has not been found 
in the cool measures of America. Therefore, either (he fnilts of unknown 
relation belong to vegetable species which hare Rrown on the marshes, and 
of wlilcb tbe remains, leaves and stems, have been entirely obliterated, or 
those (Vults belong to species growing out of the marsbea, around them, 
and have been doated, and tbns disseminated In the shales and in the sand- 
stones. This last opinion appears at first confirmed by a similar process of 
distribution of species in our deep Bwamps; as the hollow trunks of the bald 
cypress which grows In Dnimmond lake (Dismal Swamp of Virginia) are 
filled by fruits, acorns, nats, etc., of trees which grow on the dry land near 
Its borders. But It is not presumable that species of fruits only coald have 
been floated and disseminated by the agency of water, without any of the 
branches and of the leaves of the plants to which they belong. And 
nowhere have the shales, covering what is called tbe tall of a coal bank, 
vis. the part abutUng against a hill of sand or losing itself in sandstone, 
exposed any remains of planta of another type than those belonging to tbe 
true coal formation. I^en where the shales of the coal are coveted with 
remains of shells and of fishes, and consequently formed when tbe marshes 
were immersed, all the floated remains of plants which are found with those 
of animals belong to the common specica of the coal. I believe, then, that 
the plants preserved In the shales of tbe coat give us a fair representation of 
the general flora of the carboniferous epoch, as true and aa general at least 
as the fossil plants of the Miocene represent the general flora of (be tertiary 
period. And I suppose that if there was any dry land around the marshes, 
the vegetation contained only a few species different ^m those living on 
the marshes. Butthla last opinion Is merely hypothetical. — Leo Laquereux, 
Saimm'i Journal, Noo. 1860. 



Considering its generic distribution, the American coal-flora is nearly 
related 10 the Europsan. Wo have only two or three peculiar genera, repre- 
senting distinct types, which have not been seen In Europe. On the con- 
trary, Europe has no trno and ({encric types of coal-planta which are not 
represented in the coal-flelds of the United States. 

Considering its species, a more marked difference in the coal-flora of both 
continenle becomes evident. Some of our species represent marked and 
peculiar forma or types, which are not seen in Europe, though a much 
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greater nnmlMr of species haa been round tn ita o>&I measntea. Tbns tbe 
predominance of typical or dietinctlj cbaracterlzed rormg belong to our 
connCry. Bf compBrisoa of the flora of our epoch on both contincnls, we 
find now tbe tame proportional relation and difference aa at the lime of the 
coal fonnaiion, that is, on this side of the Atluntic a preilominance of well- 
niBrktd types; a predominance of Bpecies of trees;! g. nam her of species 
perfectly idcniica? on both continents, and many American species so neaily 
related to European congeneis that tbeir Epccific cbaracters cou hardly bo 
estalillsliod. 

Thou<;h furtber researches on^bt necessarily lo Increase tbe nnmber of 
tpccles of fosGil plants l>clon^ng to our cool measures, the proportional 
difference Is likely to rem^a as it Is estnblbhed above. 

Tho fossil flora appears identical nC the same ^o!oi;ical borlzon orer tbe 
whole extent or our coal-fields. This proves uniformity of stratlflcatioa 
and geological anjty of tbe difl'erent coal basins of America. 

Tbe flrel trace of vegetable terrestrial life appears In the middle of tho 
Deronian In a species of Lepidodendmn, represented by its barh, ils leaves, 
its cones, and large Imnks of silicitieil wood. No remains of any other 
form of terreslrial Tcgctallon have been seen In strata either inferior or con- 
temporaneoQS to tbis. All the vesetahlo remains known in iha Silurian and 
lower Devonian hclong to species of fucoides or marine plants, mostly of 
■mall size, resembline some species of Funis of onr time. The flret leafy 
terrestrial plants appear in Ihe Old Red sandstone. All tbe representatives 
Of this new vegetation belong lo a peculiar genus, Noggerathia Gijpp., more 
lelated to Coniftrs or even to Palms than to Ferns. They are found in the 
tame geological borlzon, both in Europe and !□ America, and entirely dis- 
appear at or before Ihe beginning of the coal epoch. — Leo Lesquereux, SiSi- 
nan'i Journal, Nov. 1800, 

INTEEESTIKG GEOLOGICAL SPECULATION. 

The late Professor Ednrard Forbes, in bis work on tbe Natural History of 
tbe European Seas (which was left nncomplcted at his death five years ago, 
and which bas been completed, and published during tbe past year, by Rob- 
ert Godwin Austen, F. R. S.|, f^ves a curious and interesting instance of 
the method by which zoiilogical Etudies may be broaght to bear upon the 
fbcts of geology. The fauna of Vigo Bay, an arm of tbe sea which extends 
Inland some sixteen or eighteen miles on Ihe northwestern coast of Spain, is 
foand by Mr. U' Andrew to be far more nearly related to that of the British 
seas than to that of the region in which it Is situated. Now, It had already 
been tioticcd b^ professor Forbes, sorae years ago, that the flora of Ihe west- 
ern coast of Ireland was in many instances identical with that of tho Astn- 
riason tho northwestern coast of tho Spanish Peninsula. Wo cannot suppose 
that the seeds of these Spanish plants were conveyed to Ireland by Eennel's 
current, for in that cose traces of Ihem would also be found In the south- 
western counties of England, which is not the case; aSr that they were con- 
Teyed by the winds, for the plants which are common to the two couiilriea 
are precisely those whoso seeds are not well adapted for snch diffusion. la 
Older, therefore, to account for this singular Identity between tbe floras of 
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^,Gt)tH^lc 



GEOLOGT. 841 

two conntries nov upantCed ftom each otlier by bo wide an expuue of 
Dcean, Proftssor Forbea au^rated that, at a distant period, the Spanish 
peninsnlB extcndod fur lato the Atlantic, past the Azores, and that Its north- 
ern bonndarj waa oontlnoona to, If not coniirnous with, the coast of 
Ireland; in which caBo the mif^tion of the Spanish flora would be a 
verj simple matter. The alteration In climate, caused by the geological 
cbangea which were contemporary with or subsequent to the destruction of 
this land, destroyed the mass of this eoDthem Bora remaining Id Irdand, 
leaving only a comparatively small nnmber of tlie hardiest plants. An 
important oonflrmaiion of the tmlh of tlii« tlieory is afforded by the dis- 
covery of a northern f^nna in Vigo Bay; since the speclea of which this 
fauna is composed are such as belong to the littoral and laminarlan zones, 
and therefore coiild only have been transmined along coasts presenting a 
line of rock or hard groand. As to the period at which this upheaval of 
land betweeo Spain and Ireland ooinrTed, Professor Forbea fixes it as imnfe- 
dlatslj after the close of the Miocene epoch, a period which we know fhim 
independent evidence to have been marked by very consideAible geological 
changes. 

Nor is this the only Instance In which the Investlgadon of the existlTf); 
&nna of the European seas has led to Important conclusions respectitig the 
distribution of land and water in remote geological ages. From the specific 
Identity of the littoral molluscs, which are now found both upon the Euro- 
pean and American coasts of the northern AOaolic, Professor Forbca con- 
cludes that there must anciently have been a continuous coast.line, along 
which these species migrated, probably troia west to east; in other words, 
that, at some former period, the north of Greenland was connected with the 
north of Lapland by a belt of land, which cut off the commanlcalion 
between the Arctic and Atlantic oceans. This opposition is, later in the 
volume, Gonflnued by Ur. Godwin Austen on p^nonlological grounds. 
The existing faaoa of the Enropeait seaa dates back to the times which 
Immediately followed the Eocene or NnmmuUtlc period; not a single Eocene 
form occurring among the specie* at present in existence. The oldest 
records of the occupation of the Atlantic by any existing forms are fonnd 
in certain beds scattered over the west of France, known as the Faluns of 
Touralne. A considerable proportion of the fossUs of these deposits belong 
to existing AUaotlc species ; but they are now found, not on the French 
coast, but in localities several hundred miles f^uther south. A precUely 
similar phenomenon is presented by some old sea-beds near Selsey, on the 
Sussex coast. Existing northern ibnns are not fanud among the fossils of 
these old deposits. These facts tend to prove that, hi fonner dues, the 
dlmale of the whole Atlantic region was ranch warmer than it is now, and 
that the same fbrms which are now confined to the sonthem regions then 
extended to a caosiderfthly more nonhem limit. Now this is precisely the 
effect which would be produced by such a, separation between the Arctic and 
Atlantic oceans as that suggested by Professoc Forbes. The warm waters 
of the gulf.stream, unchecked by encountering the cold arctic current, 
would in that case sweep ap to the northern limit of the Atlantic, and the 
temperature of the whole of that region would be materially raised. Wheij, 
by the agency of the same geological changes which upheaved the sea-beds 
of Tonraioe and Sussex, the belt of land between Gresnland and Laplaud 
was removed, and the cold arctic current admitted into the Atlantic Ocean, 
lis present character would be committed to the North Atlantic fUina, both 
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OS THE FOSSILS OF DURA DEN, SCOTLAND. 

Dora Den is a biqbII Talley in the nortbeasloru district of Fifeahire, Scot- 
land, which has lon){ been clatislc (^und with BiHilsh geologists, both oa 
account of the titboloj^cal character or tha Devoalaii Bandstonea there 
developed, and Ihe nnmber of fossil remains found In Ihem. These last' 
belong almost exclusively to that class of ganoid heterocercal lisbes, tho 
presence of nhicb is bo distinguishing a chuacterislic of tlie Devonian 

The folloning extract from a monograpb of the fossils of Dura Den, by 
the Rer. John Audereon of Scotland, published during the paat year, irill 
coDvej some idea botb of tbe nnmber and of tbe extraordinary ataie of 
preservation in which the fossils of this deposit are not auft«qaeDtly 

"Tbe remains of tfaese flshea are so very abundant in the jreTlov sandstone 
deposit of Dnr* Den, that a space of little more than three square yards, 
when fhe writer was present, yielded about a thousand fishes, most of them 
perfect in thdr outline, the scales and flns quite entire, and the forma of the 
creatures often siartini; h'eely out of their hard stony matrix, in their com- 
plete armature of scale, Sn, and hone. This peculiarity of entireneas, and 
even of fresbness. In these olden denizens of tho waters, is so rcmarkahle, 
that, when first exposed to view In the newly split-up rock, there is a life- 
like glisterinK over tha clear, shining, sc^y forms, so that one can scareely 
divest himself of the Idea that. Instead of the InDumenthlo series of geologic 
terms to be counted, be is looking actually upon the creations of yesterday, 
tbe relics of things that had Just ceased to breathe. 'Here Is alivinKonel' 
exclaimed a workman, as he raised ftvm the bed of a river a lar^ Bug- 
stone, in which were counted upwards of titty flshea, one preeminently full, 
beanllful and rounded in its fbnn. Indeed, tbe most splendid representa- 
tions of an Audabon, a Gould, or a Landseer, on their glosay canras, will 
shrink in comparison beside these pictures of nature-painting, brighter than, 
the dyes of the artist, as set In their atony tablets, and contrasting finely 
with tbe rich safihln-colored rock, iu which, uninjured and imstained, they 
have hung for ages." 

BABTHQCAKE IN N£Vr ENGLAND AND CANADA. 

One of the moat severe shocks of an earthquake experienced for manj 
yeare In tbe northern portions of the United Statea, and In Canada, occurred 
on the morning of October 17, 1800. In the northern part of Vemiont the 
motion was anfflolcnt to jor open fastened doors, ring the church bella, and 
in one case, at Northfield, Vt., a church spire was thrown one of position by 
tbe force of the shock, and in another, at Brattleboro', a house was cracked 
in two. In the vidnity of Quebec, the shock was also sufficiently powertbl 
to occasksn much alarm and produce some Injury. 

ON THE EXISTESCE OF THE "TACONIC SYSTEM." 
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described at longtli in 1844, sad named the TaconU: ^/stem. The Brgomeots 
of Prof.,Emmona for cbe existence of tbis ejBtem were baaed on certain 
fossils, and on strfltiKrsphicol and litbologieal ((rounds, which to blm appear 
good and sofflclent reasons. His views, however, have l>een almost univer- 
sally r^eclBd by American Reolosista, and of late but Utile has been said on 
the subject. Kecenlty, however, tbe matter has been bronglit up in the 
Boston Society of Natural History by M. Marcon, who supports iho views 
of Dr. Emmons, and adduces the testimony of M, Ban-ando, the well-known 
European pal ra>n to legist, also in confirmation of them. M. Marcou says 
the discovery of Paradoikdes Bariani at Braintree, Mass., and Ihat of Para- 
doxides Beitaetli and ConocephiJilea at St. Mary's Bay, Newfoundland, In 
slates until then regarded as Azoic and placed among Cbe crystalline and 
primary rocka, show plainly that tbe Primocdia! fauna (recognijed in 
Europe as existing before the Silurian epoch) is represented also on the 
Atlantic coast of North America. These are not isolated facts, but rather 
two landmarks showing the eilatenc© of strata occupjiog an important 
place In the system of stratified rocks. 

H. Banande, in a letter to H. Bronn of Heidelberg, also takes the posi- 
tion that the remains of certain spcdes of trilobites, found in chat part of 
tbe Taconlc system of Emmons which is referred by other geologists to tbe 
Hudson River shales, are so untnistakabty decisive In their character, that 
any European palceontologlst familiar with these fossils would, without 
doubt, refer them to the ftirmalions which are recognized as being older and 
Inferior to the Silurian System. "Such Is my profound couv let ion," says 
M. Barr»nde, In his letter to M. Bronn, "and I think any one who has 
made a serious study of the trilohicic forms and of their vertical distribn- 
tlon In the oldest formations will be of the same opinion. Besides, all who 
have seriously stndied palceontology know well that each geological epoch, 
or each fauna, has Its proper and characteristic forms, which, once extinct, 
reappear no cnore. This la one of the great and beautiful results of your 
Immense researches, which have generalized this law, recognized by each 
one of OS within the limlle of tbe strata be describes. Tbe great American 
palseontologlst arrived long since at the same conclusion, for in 1B47 he 
wrote the following passage in the iiiltoduaion lo the Aral volume of the 
Monomenlal Wort consecrated to the Palieoutology of New York. ' Every 
step In this research tends to convince us that the succession of strata, when 
clearly shown, furnishes conclusive proofs of the existence of a regular 
sequence among tbe earlier organisms. We are more and more able, as we 
advance, to obstn-ve that theAotbor of nature, though always working upon 
the same plan, and producing an infinite variety of forms almost incompre- 
hensible 10 us, has never repeated the same forma in successive creations. 
The various organisms called into existence have performed their parts in 
the economy of cieatlon, have lived tbelr period, and perished. This we 
find to be as true among tbe aimple and leas conspicuous forms of the Pali 
Eolc series, as In the more remarkable fauna of later periods.' — J. Hidl, 
Pal, ofNttBYork, i. p. XXIII. When an eminent man expresses such 
ideas so eloquently, it is because they rise from hia deepest conviclior 
must then be conceived that J. Hall, restrained by the artificial combln 
of stratigraphy previously adopted by bim, has done violence to bis pt 
tologlcal doctrines, when, seeing before him the most characteristic forms 
of the Primordial faana, and giving them names tJie most significi 
this first eieatioD, he thinks It his duty to icacb ns that these three irilobltcf 



^,Gt)t)gle 



841 ANNtJAI, OP BCIKNTIFIC DISCOTBBr. 

belong to a borlzon ntperior to that on wblcli the lecond fknnB ii extiil- 
gnished." 

This Is certainly raj strong longnage, and It vonld b« not a little renuufe- 
■hle if, after ^1 the discussions and examinattonB of this subject, and aAer 
the nil but univenal condemnation of Dr, Emmons'E viem, geologists shoald 
finallf be compelled to acknowledge tliat he is entirol; In the right. 
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ON THE GHOWTH AND HABITS OF THE FUNGI. 

A TALrABLE Contribution (o txjtanlcal Bcieoce, pahtished in London 
darin); the pnet ^ear, entitled "Outlines of British Fungolo^yi containing 
Cbaraclera of almve a Tlioiiuand Species of Fungi, and a Complete List of 
all that hare been described as Nalivea of the Bricfah [sles," by the ReT. 
M, J. Berkeley, Is made by the London Atheateuia the basis fbr the following 
popular and instructive aniicle. 

The fungus la a kindly friend, a fearful foe. We like him ai a mushroom. 
Wd dread him as the dry-rot. He may be preyin); on your roses or eating 
through the corks of your claret. lie may got into your com-fleld. A fun- 
gus has eaten op the rlue in Madeira, the potato in Ireland. A flingos may 
creep through your castle, and leave it dust. Af\inguB may lianqnet on your 
fleets, and bury The payment of its t^ast In lime. Fang{ are most at home 
npon boles of old trees, lo)[s of wood, naked walls, pestilential wastes, old 
damp carpels, and other such thinga as men cast out ftom their own homes. 
The; dwell also in damp nine-cellars, maeh to tbe satisfaction of the win£- 
mcrehant when they hang about the walls in black powdery tufta, and mach 
to his dissatisfaction when a particular species, whose exact character it 
unknown, fir^t attacks the corks of hlg wine-bottles, destroying their texture, 
and at length impregnates the wine with such an anpleasant taste and odor 
as to render it unsalable; more still to his dissatisfaction when another 
equally obscure species, after pi'eying upon the corks, sends down branched 
threads into the precious liquid, and at length rednces it to a mere aipui 

In addition to sach con(%nial places as Iheso, we find i^ngl where no 
one would have expected tliem ; as on oar window panes and the lenses of 
microscopes, and Oven on smooth metallic surfaces. Not many years ago 
It was a decided saying, even amongst men of some pretensions, that fungi 
could not ttroir npon healthy substances: It is, however, now suilclenily 
established that tbe most healthy tissues may be affected by them so as 
rapidly, under their inSuenco, to become diseoiscd. They are not uncom- 
mon on the dressings of amputated limbs, and have led to ill-grounded 
charges of chirurgical ueglifieiice; and it is singular that they are capable 
of growth In substances which are, in general, destructive of vegetables, 
Buch as tannio, and many species prefer spent tan to almost any other Eub- 
Btance. More than one species of funguB is developed on extracted opium. 
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and the factoiiet In India have greatlr aaffbred trota their pnwnee. Sola- 

tJons of anenic, sulphate or Iran, and snlphate of copper, though hlfrhl?' 
concentrated, do not pnjvent the groivth of some fungi of a low Order, 
Ihou^h ihey are at once destractive to other species. An obscure fctnd of 
moultl IB sometimes developed In Madeira wine, and af^wvears since a little 
mould was discovered in ihe aolulion Of copper employed for electrotyping 
In the dtparlment of the Coast Surrey of Washington, anil proved an inlol- 
erable plague to the men of science. Rnpldity of growih as well ac locality 
It very remarkable in certain species. Fungous mould will sometimes appear 
In the Inside of bread a few hours alter it baa been baked, as was once noto- 
rloas wi:h the coarse "pni'n dt laanition" or barrack bread at Paris, In which 
a l)eauliful red mould appeared In an incredibly short time. It was found 
upon examination Chat tlie spores (reproductive cells) of certain fungi 
would endure moist heat equal lo that of boiling water without parting with 
their power of germination. Perhaps the most carious habitat of a fungna 
was that diacosered In America by Schwelnitz, vii. a piece of iron which 
bad been ted hot only a few hours before. Mr. Berkeley answers for the 
true nature of this product, as he posseasea a portion of the orig'ual speci- 
men. He haa seen specimens of another species growing on a leaden 
datern at Kew, from which it could derive no nutriment. No depth that 
man can descend to seems too deep for these plants, and we, ourselves, have 
discovered a Inxniiant crop of them fifteen hundred feet underground. In 
one of the deepest coal-mines. No height that man can ascend to seems too 
high for them, and they appear In due and different orders In the hissing hot 
valleys towards [be base of the Slkkim Himalayaa, while higher up are Sub- 
tropical species, and as you ascend, mulcirndes of species identical with, or 
closely allied to, northern European species; nor do they cease until they 
reach an altitude of eighteen thousand feet. Of cockney bclghta it may be 
mentioned that a particular species haa been found on cindera. In about tha 
last habitat we should expect, — on the onlalda of the dome of St. Paul'a. 

It is very difflcalt te say where flingi may not be found, since they are 
sometimes developed in altnations apparently excluded completely from the 
external air, as in the potato mould. In cavities of the thtit of the tomato, in 
bazel-nnts, and even in an egg. How they have gained entrance to such 
babitats it is impossible to say, though it is known that the spawn of fbngl 
haa found a hidden pathway through the closest stmcturea. The depth to 
which fungous spawn penetrates, and the speed with which it spreads, are 
often astonishing. In a few months, and tn a damp situation Avorableto 
the development of fiingi, the moat solid timber will sometimes show one- 
quivocal trai'es of spawn. Elm trunka, which were perfectly aound when 
felled, have been penetrated by the end of the second year with spawn to 
wiibinafewinchesof the centre; and, in this instance, vegetation must have 
proceeded in the trunk for nearly twelve months before any fungi could 
establish themselves. The growth and extension of the too ^mous dry-rot 
are known to everybody. In fir-buill ships it is the species of fungus named 
Xeruliui lacrymans, while in oak-built ships It is the FdlyptiTut bj^ridia. 
Instances have occurred In which dry-rot haa penetrated solid gtrnctures of 
brick. It is carious that the spawn of this funics can oRen elude and defy 
the artifices and skill of the most sagaciona human being. It can cat out 
the heart of his ships and the foundation of his houses. This almost intan- 
gible prodnct of one of the lower orders of v^etstiOD can slteotly render 
most dagUe what was oikce most solid, ran gap the very floor on which tsaa 
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standi, the Tary uble round wUch he (cathera hii fiunily and Mends, and 
the very conch on which he reposeB. While he sleeps, it grows; while he 
rests, it advances; while he is at peace with all the world, it msv be at 
war with him; and while bis " woodon-walls " are calmly riding at anchor, 
unless be has taken all dae precaations, and employed approved preventives, 
this despicable flingns will prove itself a secret foe, more formidable, perhaps, 
than the open, hostile array of a mighty nation. Wonderful are the powcis 
of man to sabdne natnre to his service; wouderf\il is the mechanical genias 
of this great nation ; wonderl\il is the penetrating power of conical bullets 
and modem shells, — but it may not be extraraganl to alBrni that the littie 
dry-rot fungus, In its silent ravages, is more wonderful still, more penetrating, 
and, when once firmly established, more difficult to repel and dislodge. 
England may smile at an invasion of Freachmen, but she might well 
tremble at an invasion of fnngusesi 

Ireland, Indeed, has ah^ady trembled at such an invasion, if It be correct 
to attrllmte the Potato Murrain to fungous growth. At all events, Mr. 
Berkeley remarks, — "In potatoes alfecUHl with the mould which bears so 
great a part In the production of the Potato Murrain, I have seen instances 
in which the tissues were almost entirely replaced by the spawn of the 
fungns. In f^t, ibis spawn attacks the tissues of the plant in almost every 
direction, being present in the tubers and stems as well as in the leaves. It 
has a peculiar property of causing speedy decomposition of the tissues with 
which it comes in contact, and hence Induces rapid — sometimes Inconceiv- 
ably rapid — decay." Nor are the remedies otherwise successftil applicable 
in this case, and, at present, we cannot be said to know anything which 
etTectnally checks its progress, although almost numberless plans have been 
snggBsted. A formidable host of fungons foea is known nnder the general 
names of Smut, Bunt, Mildew, Rust, and Ergot, and the more particular 
designations of the Hop Mould, the Rose Mildew, and the Vine Mildew. 
The cultivation of the vino has almost entirely ceased in Madeira from this 
cause, and it Is everywhere precarious. Uondreds of similar foes attack 
hundreds of other plants, and not only plants but animals, so that a large 
treatise has been written by Sobin illustrative of their effects npon the 
latter. Certain species of fungi are promoters of diseases, and al1houf;h it 
is not probable that they actually originate disease, It is pretty certain that 
they fVequently aggravate it. The influence of others in tlie promotion of 
certain cutaneous disorders is now placed beyond all doubt. Insects are 
probably more Injured by particular fungi than other members of the ani- 
mal kingdom. Some of them attack insects tn the pupa or larva stale, and, 
as it is thought, while they are still living. One West Indian species is de- 
veloped on a perfect wasp, which flies about with its vegetating burden 
nnlil the latter grows too heavy for II, and weighs it down to death like 
an overburdened Slnbail. Oar author believes this to Im fact, npon the 
BothoriC of one who has had an opportunity of ascertaining the real stale 
of the case. While this species has such a remarkable power of weighing 
down, others, as the common mushroom, have an equally remarkable power 
of lifting up, BO that it Is asserted tliat large flagstones have been raised by 
their irrcfliatible increase. 

We have certainly some compensation for this destmctive efficacy of the 
tangl in the circumstance that several of them are edible. If they ftequently 
destroy our food, they might also frequently contribute to It, if wisely se. 
lected and pleasantly served. Being highly niti«geuoiu, we should expect 
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them to be higbl; nntrfUve. Not only do tsrage tribes, like the Faeglaiu, 
ado]>t pftrticDlor gpeciea as tbelr staple fbod dnrinK many tnontba, bnC 
civilizcU Enropeana consume them largelj irheii fresh, and preserve Ibem. 
In rusks for winter solace. Tel, btcd respecting these trifles and truffles, 
there are ElD^ular national prejudices; and we, who never scrapie to eat the 
trae mushroom, may be aurpiiseil to learn that the Italians carehitlr exdnde 
this BpeclcB from Iheir markets; while, on Che contrary, with the Gxce|it)on 
of the truffle and the morel, it Is said to be almoec the only one which Is 
(Jlonred to be exposed Ibr sale In Paris. Both there and at home these three 
kinds of flingi are important articles of commerce. The extent to which 
inuslinioms are employed In the form of ketchap will be quite surprising to 
those who have never given a, Ihouf^ht to (he subject. A single ketchup 
merchant. In consequence of the euonnooa produce of mushrooms during 
the present season, bad no less than eight hundred gallons of this savory 
aance In stock; and the whole bos been prepared from masbrooma collected 
within a radius of some three or four miles. 

It would Eeem odd enough that any one aboald become enlbuBlastlc BboQt 
funpiscs in rclutlon to food; but they who with to recreate themselves with 
snch onibuEiasm should consul! I>r. Badham on the "Esculent Funguses of 
England" and bis twenty plates of those which may be safbly eaten. A 
lady also displays a like/uror for fun^ses; and there are no less than one 
hundred and fony colored plates In Mrs. Hussey's " Illustrations of British 
Uycology," besides some encellcnt receipts and a great variety of informa- 
tion, the result of actual experiment. 

A curious origin is aiiribated lo a epedea of a^tlc eaten at Xaples {Agar 
ricui Neapolilamu), A (ew years ago the nnns of a certain convent in 
Naples were in the babit of tlirowing their coO'ee-grounds into the shady- 
comer of their garden alter each day's meal. A new species of luushroom 
was observed to shoot up fh)m this substance while in a stale of fermenta- 
tion. Having been found excellent food, its cultivation hns spread rapidly 
over different parts of Italy, according to QuaCrctbges, who is ournuthoritj, 
and It has since become coatomory lo raise this oaculent flingus in many 
parts of Naples In an unvarnished flower-pot, which la constantly kept in 
the shade, and in which coffee-grounda are collected. From this soil mush- 
room-like funguses rhoot up in about six months. Tbia may be a mere stale 
of some common form of fongua. Another kind (Polyporus) is raised for 
food in Italy (taax hazel-stumps, by partially cleaving them, and then sup- 
plying them with a proper quantity of water. A certain speeioa ( Polyporus 
tuifflHstor) springs up in Italy from conglomerated masses of canh and 
spawn, called Fungus-stone {/'lefruii'un^'o), when placed In a conservatory. 

There arc also economical as well as eillblo oaes for some apeclea of fun;^, 
M for snuff, for German linder, for dyes, for an^slhcllc properties like those 
of chloroform. Operations, Indeed, have been snccessfuliy performed under 
such Influence. Borne can be employed fbr Intoxication, some to destroy 
flies, and others make excelieni ruzor^trops — probably f^m containing 
minute crystals hard enough lo act upon the steel. The tamers at Tunbrldge 
Wells can get a beautiful green tint from the spawn of one species. Uedlcal 
science likewise can find something in this order of plants. Ergoced groin, 
which owes Its origin to a fungus, Is a most valuable medicine in the hands 
of the regular practitioner, and most dangerous when abused. Domestic 
affairs are Indebted to fungi to some extent, aince an important use ia made 
of a particular condition of certain species of mould in Che preparation of 
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fermented liquors under the form of yeast. Thia consists of more or lem 
oval bodies, whiL-h continually give off jointa so as to produce short, 
branched, necklace-like tbreads. These Joints fall off, and rapidly giie 
rise to a, neiv generation, wlilch is successively propasated till the substance 
is produced which is known under the name of yeust. Fluced uiiiler proper 
conditions, the joints undergo a further cliaoge, and give rise to two or 
three speclea of mould. 

We have put tOfj-elher these cnrlous facts, believing that they will be novel 
and interesting to many Who have little suspected how much of deatrnctive- 
I1CS3, of nac. of ornament, and of nutriment lie hidden in this humble order 
of plants. But we may property aak, What is their office and service In 
the grand economy of creation? Such office they have, and such service 
they perform, though cast out and trodden onder foot of men. " If the tree 
fall toward the sonth, Or toward the north, In tbe place where the tree fiilteth, 
there it shall be." So sailh the Preacher; and the fnngoloslst adds to his 
dlscoucflo what he has oliserved by studying the fallen tree. Of itself, it 
would long cumber the icround, and lie all its length a useless toR. But the 
Invisible Bpawn of the fungus draws nutriment out of its dead mass, and 
begins to grow upon this ligneous tomb,and to thrive upon the decay which 
It tiastens and aggravates. It is life, even thou;;hof the lowestorder, spring- 
ing out of death. It is birth and increase coming np trotn the very mass of 
decay and diminution. The tree rots into powder, the fungus flourisbes and 
spreads out until it forms a new soil. Floating and flying seeds drop down 
from the wtnits of the wind and find a lodgment here, and bejtln lo apront 
and bring forth leaves. Companlona are added to them ftum every passing 
breeze; and, finally, where once the dead tree lay prostrate, a vegetable 
blank in the midatof green life all around it, up come herbs and plants, and 
the kindly earth Is rid of one great, useless burden, and ready to bear again 
the leaf and stem, and perbaps the flower and ftulL 

AUBKICAN FOSSIL FLOBAS. 

At the meeting of the American Association, 1880, Dr. Newberry gave a 
sketch of the succession of different floisf □□ the North American contittent, 
remarking that the Devonian and Carboniferona floras had been carefully 
studied and characterized by the prevalence of oTptogaraoua planta.as lerns, 
etc., and that the floras of America during these ages were strikingly lihe 
those of Europe of the same epoch. The Permian flora was scarcely known 
in this country; it was bat a continnation of the Carboniftrous. He observed ■ 
that the Triassie and Jurassic floras were cliaraCieriMd by the prevalence of 
namerotis and beautiful Cjcadaceous plants which had been studied and 
beaullfnlly illustrated by European fossil botanists, bat bad hitherto been 
very tittle known in this countiy. Recently he had procured a large number 
of fossil plants of this age from New Mexico and elsewhere, which had 
shown that, as In Europe, the flora of America, dvrii^ the period of deposi- 
tion of the New Red Sandstone, waa cyeadBCCons in character and similar to 
that of Europe. At the commencement of the cretaceous em, however, the 
flora of the contioent was revolutionized, and apparently suddenly, though 
doubdesa giadnally. The broad-leaved dic6tyledonons plants were Intro- 
doced, and the vegetation of the continent assumed the general aspect which 
it has at the present day. Among the cretaceous plants are found species of 
iiriodendrmi (tulip-tree), iiijuiVJ-amierC a wcet-gum), Saisa/ru, etc., etc., — gen- 



.,Gt)t)gle 



950 ANNCAL or SCIEKTIFIO DISCOTEBT. 

era now Uvfne in our Ibietta, of irMch th« flnt two existed on the continent 
of Enrope during the tertiary ages, bat are not now known there. Dr. 
Newberry coneluded by s&ying that the aspects of natiire, aa [^ as vegeta- 
tion ia concerned, on onr continent, are of an aotiqne type, and tbat the 
plants, ae was the case with many of the flahes, were old-fashioned fi>rms. 
The climate of the Uoiled States, as indicated by these plantB, bad been, 
through the cretareons epoch, temperate, and mnch aa now; bnt during the 
tertiary it hod been el l^nhtly warmer than at preaent, bnt atUI tempenue, and 
cooler than the climate of Europe at the same epoch. 

NOTES ON THE AECITC FLORA. 

The following notes on the "Arctic Flo™," fou 
the shores of Davia' Stiaitfi, hare been piesented ti 
by Mr. Taylor: — 

From Berenty-two to serenty-fonr degrees north, on the east or Green- 
land side, (he coast is rocky and precipitous. Along tbia coast also tbcre are 
uamerons islands, more or leas conical in form, which also present precipitous 
cUlfs. The land in the Interior consists of a complicated Bystcni of ravines 
and monntjun ranges, the former usually occupied by gluciera; between sev- 
enty-lbur degrees and Cape York the surface seema to present an extensive 
Bttr de ylace. The original soil vflries in its nature, having often more or less 
peat on (he surface. 

The land on the west or American side of the strait presents an extensive 
plain along (he sea border, the mountains in the interior being fewer than on 
the oast side, but apparency higher. This land is also destitute of glacieia, and 
its sea free fVom icebei^; any which occur have been drifted from another 
quarter. In the interior there are monnt^ns, plajns, and numerous lakes. 

The east side U sooner clear of snow than the west aide, J nst as that border 
of the strait is soonest cleat of ice. On the land the snow first disappears in 
a zone fifty to one hundred ftet above the aea, extending (hence upward and 
downward. 

The Sam. is on the whole rich and varied; about one hundred and fourteen 
spedes of plants were collected (a list was given], belonging (o twenly-four 
natural orders, in the proportion of seventy Dicotyledons to Ihirty-eight Mo- 
nocotyledons, and in addilion Three Ferns, two Lyropodiums, and one Equi- 
aelum, besides numerons Mosses and Lichens. Sax\fraga oppt«i((foiio and 
Satix Aerliuajwere the first seen in flower, the former in March, the latter about 
the end of May; (he species of liananculia and Papauer nudkaule are among 
(he latest; Sasifraga Hiivulus is also late, flowering in the middle of August. 
Sanunculia si^ureur and Fopaeer nadicaiile burst through a covering of 
snow at the time of flowering. On many species the mature fruit is perfectly 
preserved imder the enow during the long winter, and thua different birda 
find abundance of food in spring; Che natives abo avaJl themselves of the 
same supply. The buds on (he peduncle of Pols/gomam vieiparuia are 
greedily devoured by the Flarmigan and Snowflake. 

OBSERVATIONS ON THE PLAST8 WHICH, BT THEIR GBOWTB AND 
DECOMPOSITION, FORM -THE FBIHCIFAL PART OF THE IRISH 

TUKF-BOG8. 
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the HQbJect, and nuny able reports made on it, itrani^ to atty, no one has 
Jtt i>iven any intelliglbla account or the epedes of ptauts wblch enter priad- 
pally into the formation of the tnrf-bogs of Ireland, although eo Urge » 
portion of the surface of the conntry 19 covered with them, and bo^-labor 
conaHtnies no inconsiderable item of productive economy In Ireland. By 
far the p:Teale9t portion of the botn in Ireland consists of the kind called red 
boa, which tariea in depth, from ten to forty ftet, Or even more. This variety 
is tbe least valuable for fuel, owing to its soft fibrous, cons! stency. It is sup- 
posed to have been formed on the sites of extensive ancient lakes, or very 
wet morasses, which may be inferred from the small quantity of wuod funnd 
mixed ap with It; besides the roots and trunka of trees being mostly ibund 
near the edges of the bos;, tbe portions towards the centre being composed 
of nearly a uniform mass of the d^bns of the list of plants mentJoned. It 
was further stated, that although Sphagnums constitute a large portion of 
tills Bubatance, without the aid of the roots and branches of phanerogamic . 
plants to form a kind of fVamework to bear up tbe cryptogamic species, the 
formation of Ixig conld not go on at nearly eo qaicli a ratio as It does. la 
the absence of all trustworthy experiments on the growlh of bog, the rate 
of increase could not be well ascerf^ned^ bat holes oat of which turf had 
been cut had been observed filled np with son vegetable matter, lo tbe depth 
of oao foot in Ave yean, which If supposed to be ultimately compressed 
into one-fonnh part that bulk, after being solidified, as near an approach 
as can be made to tbe rat« of increase of bo<r at tlie present day ml);ht prob- 
ably be reckoned on. In limesione districts, wbere the iar<;er species of 
■ Chara abound, whose stems and branches are always thickly Incrusted with 
calcareous substances, the deposition of matter takes place faster than it 
does wbere those plants are not so common. The d^bria resulting from 
Cham hispida alone, where it grows freely, wlil soon All up a shallow pool, 
so that plants higher in the scale of vegetation can grow on It. According 
to the report of tbe commissioners appointed to report on the nature and 
extent of the Irish boga, apwards of a million of English acres are covered 
with red and brown bog, more than two third parts of which are westward of 
tlie river Shannon. The variety called black or turbary Iwg was next consid- 
ered in detail, which Is the most valuable for fuel, owing to the great qnan- 
tily of woody matter it contains. This variety Is supposed to have been 
formed on the sites of ancient forests, as is evident fi-om the large qaantltles 
of prostrate trunks of trees and their roots, frequently in sUa, which are 
found in It, The kinds consist chiefly of Pinus tj/loestrii, Qaenui mbur, 
Bdula alba, and Alnus ^ufinosa, though lai^ quantities of yew, Taxus bac- 
cola, and some mountain ash, are also found in particular districts. The 
roots of tbe oaks are generally nearest the margins of the boga, resting on 
the clay or marl bottoms, while the Scotch (Irs occur further towards the 
centre, and rest on several feet of peat, thns showing that a considerable 
accumulation of that substance must have taken place before they vegetated 
on it. These roots are frequently found one above Iho other, where they 
have eromi, which has led some to sappose there have been several consecti- 
tive and distinct epochs of growth, and that some species of the trees which 
formed tbcm are not now natives of Ireland. This hypothesis was not 
conslderSd correct, but ratlicr, that by the gradoal growth of the bog, matter 
accumulated and covered the first tier of roots, and tbe seeds of contijjmous 
trees on falling and vegetating above them grew, and formed In thoic turn 
another tier, and so od np to the ptesent suit^co; as a few of tbe trees of 
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thoM ancient totetts which once covered lo larg« a portion of iRland Mill 
eTist on the Earl ot Arran's propertj' at the present time. Alter the plants 
which form thla lariety of hoK were en uraeralBd, the kind called moantaia 
bog waa next considered, which sometiinea aocnniulatei to a great depth on 
tho lops of mODntains, at elevations varying from one thonsand to two 
thonnand feet. The Spha;,TiamH do not enter bo largely into the composition 
of this kind, but their place is supplieii by the gray moss, Baeoiailrium 
lanuylnoaam. The conclusions Mr. Moore bns come to on this sahject are 
the following;, namely, that so f^ as proofs exlit, the same plants which are 
now forming the bogs of Ireland have done so from the bottom upwards, 
though probably at diiferent ratios, aa drainage has Increased, and that all 
the species are still In existence In Ireland which have ever formed any part 
of them. These formations he considers to bo of a more recent date than 
thegtacialepoctiBof geologists, with probably a aingle exception. 

KEW VEGETABLE GUM. 

A committee of the Society of Arts in London has recently reported on 
tho new gum paiichonl^, the product of a tree similar (o that which produces 
giitta-perchn. This pum Is hard and friable at ordinary lemperamres, but 
by the application of beat it becomes pasiy and vlscons, and when once it is 
In tills slate it docs not return to its orli;tnal condition. When l>ollcd In 
Water, It assumes a reddish-brown color, and makes the water a little soapy. 
Many rc&t^nts act upon It precisely aa they do upon gutta-perclia. The 
new gum cannot lake the place of gutta-percha, but from twenty to thirty 
per cent, of It can be mixed with gutta-percha without sensibly changing Itj 



ON THE INFLUENCE OF EITKEUE COLD OH SEEDS. 

Some experiments, more thorough and satisfactory than those of Edwards 
and Colin, have been made durlnjt the present year by Prof ElliJ Wartmann, 
of Geneva, on lbs Inflacnce of extreme cold upon the seeds of plants. Ktne 
varieties of seeds, some of ihem tropical, were selected. Tliey were placed 
in hermetically scaled tubes, and submitted to a cold as severe as science 
can produce. Some remained fifteen days In a mixture of snow and salt; 
some were plunged Into a bath of snow and sulphuric acid. On the fifth 
of April, they were all sown In pots placed In the open air. They all germi- 
nated, and those which had nndergone the rigors of frigidity produced 
plants as robust as those which had not been submitted (o this test. 
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ON 8EBIE3 IN THE AKIHAL KINGDOM. -BY DAVID F. WEEKLAND. 

Tbb existence of ceruJii Zoolr^cal groups, namely, tlioae of Classes, 
Orders, FamilJes, and Genera, was first noticed by the fatber of Zoology, 
Aristotle. Two tbousand years afterwards, tbese groups were again brought 
to light and named by Linnceus: They have siuce been Improved by Cuvlet 
and Baer, and Ibe Idea of typo has been added. But it was not ttli lately 
that the signification, at least of three of tbem, viz. of Classes, Orders, ajid 
Families, was recotmlzed and cireuinacrlbed by Agaselz. These ideas will 
henceforth stand and tie acknowledged as founded in nature. 

But the question arises, whether there do not exist etlll other relations and . 
real affinities of animals to each other, which are not included In these 
groupings, but which have an equal right to be introduced into our zoologi- 
cal system. 

We think that this Is in fact the cose; and wo shall endearor to show 
In the following sketch that there exist throughout the whole animal king- 
dom afflnftles of the animals to each other, which we can comprehend 
under the name of " Sorica." About twenty years since, a German natural. 
iat, Kaup, spoke of series in the animal kingdom, but, his Ideas proving 
somewhat arbitrary, the sutiject received less attention than it deserved. 
Nevertheless, its truth. If rightly undcistood, has been since recDgnl7«d by 
some distinguished naturalists. Oken, for instance, spoke of a scale among 
Articulata, in which he placed the worms lowest, next the Crustacea, and 
last the insects; and Agassiz has iltustraled this gradation fully in the 
development of the butterfly, and has added still another among Insects ~ 
proper; starting fVota the principle that the chewing rank below the sucking 
insects. 

Another order of position has been recognized by Milne Edwards and by 
Dona among I'olypi; another by Leopold von Buch among Cephalopods; 
another by Dana for Crustacea. We have tried to trace out these grada- 
tions also among the higher animals, and the snceess we have met with, 
wherever we have had accurate information, has convinced as that such 
gradations, which might very properly be Jermed series, really exist through- 
out the animal kingdom. 

Thus, among Mammalia, we have recognized until now two natural series 

running parallel to each other, a carnivorous and a herbivorous scries. The 

carnivorous begins with the whales, rans through the dolphin, seal, and 

Intra, to the marten, whence it divides into two branches, one Plantlgradous, 

30* 



^,Gt)t)gle 



354 ANNUAL or BCIEMTIFtC DI8C0TERT. 

tbe otber DIji^ltlgTadoDR. The latter of these bnuicbes rani throii°;b tbe 

cat, leopard, and dog. where It enda; the other, that of the plaotigradous, 
nina tlirouub Nnsua, Fracyon (racroon), bear, to the cynoi^ephiilonB mon- 
key, and throntth (he hi^'her monkeya to man. In thia latter eenen, we 
would call the atletilion of naturalists particularly to the bear, as the inter- 
mediate tinit between camivorons animals and monkeys. When we con- 
alder (he mixed animal and vegetable food of tbe bear, i(a manner of life, 
and general habits, its climbing and embracing pro pcnEllles, — for In the 
bear wo find an arm capable of embracing, as In tbe monkey, — and when 
we ohiierTe its manner of standing nprii^ht on its plantiip'adoas feet, which 
Is evidently connected wiih (he use of Ihe fore lej^ aa arms, there can be 
no doubt that the bear fills oat that gap whieh seems (o exiec between car- 
nivorous animala and monkeys. Such is (he carnivorous series. 

Parallel (o this, and aniUa<niiis to It, runs a herbivorous series; bej^nning 
with the Zeu)tlodon9, and running throni;h Sirenoids, Morse, Dinotberium 
to Anoplotlicrium. Here It divides Into two, the Pachyderms and Kumt- 
nanta, and thus Uwen waa right when Le anid that the Anoplotberium 
Includes the characters of Ruminants and Pachyderms. From Anoplothe- 
ilnm starts on one side the Ruminant series, running through comet, cow, 
antelope, deer, and on the other aide the Pachyderm series, running fVom 
Anoplotberium to Palieoiherium and Tapir. At thia point we have another 
division imp the series of borses, which culminates in our domesticated horse, 
and tbe series of hogs, which embraces rhinoceros, elephants, and hogs. 

Amon^ Bh^s, (here are at least four series ; one stntting from the O-striches, 
and ending with the Gallinacete (I would remark,' In passing, npon the 
striking similarity which exists between the ostrich and (he young of the 
domeatic fowl); a second i>eginning with the pelican, and ending with the 
Galiinuia, a wader; a (bird beginning with the bawks, and ending with (ha 
tlnfclng-hirds; a fourth beginning will i Rhampbnstos, and ending wilh (he 
parrot; another beginning wllb the Buuji-os, and ending with the swallow 
and humming-bird. 

In RepUies, tliere appears to be bat one series, — snakes, lizards, and tur- 
tles; the snakes, moving by tbe dorsal column, and havinj; head, neck, 
trunk, and tail nnilad In one continuous body, are analogous to the wbalea 
and the Sirenoids. The lizards, provided wLlh a distinct neck, trunk, and 
tail, and with legs, are analogous, (he lower ones, the Anguiformes, to tba 
seals, the higher to Lutru and Manen. In tbe turtles, the diatinciion of 
parta ia carried sdll further; the head and neck are very free, the trunk, 
which In lizards assisls in locomotion, is scarcely used fbr this purpose, 
and the font lega are the locomotory organs. In the cIuse of Balrachia we 
have again the same scrlea. Ctecilla la snake-lilce, and wholly analogous to 
the snakes and to whales. Icihyoids and Salamanders, provided wi(ti small 
or well-developed legs, are wholly analogous to lizards, and tbe frogs and 
toads to turtles. In frogs and toads, also, the four legs are the only organs 
of toromotion, but tbe neck and head are not aa tree aa in tortles. Thia 
goes far to prove that the clasa of Batracbians ranks lower than that of 
Seiitiles. 

on THE EUBBTOLOGT OF THE SKATE. 

At a recent meeting of the Boston Society of Natural History, the presi- 
dont. Professor Wy man, gave an account of some obscrvai ions which ho had 
made upon ihe formalion of the pcculiarly-sbaped e;.'3-ca3e of skates. 
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At a rormer meeting; he h&d stated that In a gingle Instance he had fbnnd 
one of thes« cases partially formed in the ovidurt, and was atmok with ibe 
ihct (hat it contained no yolk. Through the kindnesa of Mr. Green, the 
Cnrator of Comparative Anatomy, be had had an opportunity of examining 
the oviduct of a skate in which an incomplete egg-case existed in eaeii 
Dvidnct; tno of the horDs, and the bundle of threads at their hase, and a 
portion of the body of Ihe case, were already formed, hat there were no 
yolks in the ovidtict, and only one corpus lateam in the ovary, probably con- 
nected with the previous detachment of ao ovnm. These observationB would 
seem to show that this egg-cage is more or less completely formed first, the 
yolk sabsequently introduced and closed In, contrary to the order of thin|Z8 
with eggs generally. The malerials of the e^-caee were detected In tlie 
tabntes of the gland of this oviduct, and consisted of granales and long 
Blender threads. The case is formed in Ihe central cavity of the gland, and, 
as it is built np, the fbrmed portions gradually extend into the lower part of 
the oviduct. The ovulation of skates resembles that of birds ratherthan of 
ordinary fishes. la the latter, the eggs are all formed simultaneously, and 
discharged at once, or nearly so, while In the former, as in birds, one yolk 
descends In the oviduct at a time, is encased in the covering, and lost befbre 
another can go through the same process. 

Frof^sor Agasslz said that the communication of the president was of 
Importance, as it bore upon several pbjsiological points now ander discus- 
sion. He had been shown by the president the egg still in the ovary (where 
it must have been fecundated), and the ahejl below prepared to receive it. In 
this connection, he was reminded of a &ct noticed hy himself some time 
since, with reftrence to those organs upon the side of the skate called clasp- 
ers, and which are supposed to be used for prehensile purposes. It occurred 
to him that they might be organs of copolation: and he fbnnd that when 
they were rotated forwards and upwards, an opening in them was brought 
opposite to the spermatic duct, and he imagined thot they could be Intro- 
dnced readily into the ftmale organs, into the ovidocts, and reach the glands 
described, whence the spermatic fluid woold pass np. The president's obsei- 
vatlons rendered this view of the (tanctiona of the clasper stIU more probable. 
Plagiogtomet have a very dlffarent method of reprodocllon fhim other flshes. 
Like birds, Ihey produce ftw hot large eggs, and these are (bond to be of 
Tarioas sizes and different degrees of development in the ovary, indicating 
Uiat several years are required Ibr their maturity, as is the case in turtles. 
Those facts and others serve to confirm the affinities of the sharks and skates, 
and to separate them from fishes proper. Aristotle does not speak of Pla- 
giaitomei with fishes, but calls them SrfacJiianj, and Professor Agaaslz fol- 
lows the ancient natnralist, giving them the same name. If the Sfladiian/ 
constliuie a natural class, then some of the data of palseontology may bo 
better understood than they now are. Fishes are generally considered to 
have been the earliest vertebrate animals created; but, in (kct, they were noL 
The earliest were Qanoidi and Sdachiam, 

EMBRYOLOGY OF FISHES. 

The development of Fishes Is dlsHngnished fVom that of the scaly Rep- 
tiles, the Birds, and Mammnls, in that neither OMni™ nor aOaaK^ is formed. 
In the beginning, that dividing or cleaving of the yolk is perceptible, which 
we have altendy spoken of In dttferent cJasiea of Invertebrate animals. 



.,Gt)t)gle 



956 ANNUAL or BCIBMTIFIC DIBCOTBST. 

When the yolk bM ag^n become nnootb, the gcrmiiul disc appears, and, 
u ll fCTOWB, spreads Itself over the jolk until It quite Euirounds It. After it 
has thns become a vesicle, or in soma flshcs oven before Ibis period, there 
uiees. In tbut part or ibe germ-disc witlcb Is Qrst formed, a longlludl- 
nil gruove as tbe first commeacemenl of ibe embryo. Two pn^ecling 
edges BurTDUiid this (groove and approach each other, whilst at the buttom 
of Ibe )n^>ove the dorsHl cord, as the fir«t commencemeal of the akeleCaa, is 
formed. The Innermost layer of tbe Kerm-membrane (the mucous layer) 
presents a constriction, and is thus divided Into a canal, situated beneath tbe 
dorsal cord, and Ibcn Into a vitelline sac In some Qshes this vllellino sac is 
included In the ventral cavity with the JotesCinal canal by tbe walls of tba 
abdomen, formed from the serous layer; there la thus an Internal vitelUno 
sac present In these, and the abdomen of the embryo presents an UDDsaal 
proJecUoa (Ctpn'ntu, Perm, Salmo); in others the abdominal covering Is 
drawn together by constriction like the mncous layer, and the vitelline sac 
bangs on tbe outside of Ibe ventjal cavity, being aClaehed to it by a short 
pedicle (BlamiuM vinipanu, CoOus golMO, Si/ngitalhia). In the PlagioUoiBti 
(sliarks and rays), an external vllelline sac is similarly observed, which 
bere, however, has a long pedicle, wbicb in some sharks is beset estemollr 
with vim. In most of these fishes the nmbillco-lntesilnal duct is continued 
within the abdomen into a second internal vitelline sac: a blind sac, which 
occupies a larjce put of the vential cavity, aud Is Inserted Into tbe anteriof 
bladder-like portion of the Intestinal canal above the commencement of (he 
spiral valve. Tbe lateral walls of tbe body of tbe embryo, which are at 
first smooih, snddealy present on each side five (or six) fissures of eqnal 
width. Between Ibese fissures four amolt streaks are formed as the com- 
mencement of tbe branchial arches. In ftont of Che first fissure, and behind 
the month, arises a wider arch, divided by a groove into two parts. The 
anterior half of this is changed Into Ibe nndu' Jaw, and tbe various bony 
pieces which nnilo it with tbe cranium. From the posterior half arise the 
boms of tbe tongue-bone; at itie posterior ma^n of these parts. In bony 
fishes, tbe gill-covers and the branchial rays are developed at a later period 
only, tbe branchial arches being at first unprotected. The unpair«l tins 
arise at first as a-long fold of skin, which surrounds tbe body, and Is much 
more extensive than Ibe future pima dot»alis and anaUs. All tbe bony fishes, 
whose development has been hitherto observed, quit their egg-covers at a 
Teiy earij p^od, and whilst still imperfectly formed. In tbe embryos of 
sharks and rays, the filaments which bang freely (him the branchial fissures 
— prodnctlons of tbe internal leaflets of the gills, reminding ns of the exter- 
nal Kills of larvsB of Salamanders — are especially deserving of regard. — 
Piin der Uvevat'i Zodtag)/. 

HEW FACTS DT EMBEYOIXMJT. 

At a late meeting of the Boston Society of Natural History, Prof. Agasslz 
stated that Dr. Au^'mtus Muller hud recently published a paper on tbe 
Embryology of PetTomymn (the Lamprey), presenting facia hardly to bo 
credited if they had not emanated from such authority. In the family of 
Cyclostome Fishes (here have been placed two characteristic genera, vii. 
POromysoa and Aiamoc^et. From Ihe egg of PftromyBm Miiller says he baa 
raised Ainmoada, and be has likewise seen the latter become a Petromj/an. 
It Is now well estabUsbod that rt«bes nndergo a form of metamorphosis, as 
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mil as ineadfl. Prof. Agassiz bad himBelf, within a teit weeks, had an oppor- 
tnnlty of stadjing ibe embryoioKy of a speclea of shark {Acantheus Ameri- 
eatait). He had fouad Che yolk, noC surrounded by an amnios, but resting in 
the centre of an area Tasculosa, and presentlag, In its early dereloptnonl, 
other pecollarltieB only known to exist In the egg-laying vercebrata. He 
considered Plagimtoma a, distinct daaa of animals from fishes, and be 
tlion^ht it probable Chat Cycloeloiaes should also be separated as a class. He 
couid not refer lo one class animals developed in such different modes. 
The number of classes into which the animal kingdom is divided — Into six 
by Linnaua, into sixteen by Covier, and into twenty-nine by Ebtenberg— 
shows (bat anatomical differences are Insufflclenc for a proper delermlnacion 
of classes. He proposed that Ibe general plan of stractnre be a test for 
types, and (he manner In which this plan Is developed the test for classes. 

Prof. Agassis, in Blinding to the probability of a fecundation of the egg 
whilst In the ovary, stated that Dr. Weinland had fonnd. In the vlviparona 
Zoana anguillarii, (hat the ovarian beg {Graafian vesicle) of the mature 
eggs was not a simple sac, bnt a double one; and, further, that this donble 
sac was not continuous over the complete circnmference of the egg, but 
that a disc of considerable size remained uncovered at the upper part, 
where the spermatoroa might come in contact with the yolk membrane. 
Dr. Weinland had also found the same condition In the skates and turtles. 
Prof. Agssslz tboujcht that the same oij^anlzacion would be found in all 



FECUNDirr OP CERTAIN TKESH-WATEE MOLLUSCS. 

At a meeting of the American Academy, Hay, 18%, Mr. Isaac Lea exhtb- 
Ited some remarkable specimens of UnlonldEe, six to ei^ht indies wide- 
Some of tbose bad the soft parts, and he called acientlon to two fine spe- 
cimens of Margarilana complanala and Uitio muUipliaitas, both females. 
With the oviducts ftilly charged with embryonic shells, ready to be dis- 
charged by the parents. There were two Important points he wished to be 
noticed, let. The enormous quantity of young in Ibe mass of the onler 
branchia of the MaryariUuia (the brancbla^ were 3 X IJ x t inches), eacb 
specimen conlalning probably several millions of individuals. 3d. That the 
Viio maitipiicatui was peculiar in having both Mxi on baUi ndu charged with 
embryonic shells, coniainlng no doubt several millions of individnals. This 
apecies of the Uaio la the only one Hr. Lea had ever observed furnished with 
oviducts in all the fonr lobes of the branchln. It Is very probable that half 
a dozen of these MMuaca would produce individuals equal in number to tbe 
populaijon of tbe whole United Stales. 

ON THE EErEODUCTION OF PARASITIC ANTHALS. 
At a meeting of the Boston Society of Natural History, Dr. D. F. Weinland 
gave an account of tho Rcprodnclion of Parasitic Animals, and enplained 
the phenomena of alternation of generation in the parasitic Trematoda of 
the freshwater snails. The first genoraliDn of this animal esials, in (he 
form of " Distoma," in the intestines or lungs of venobrata, as a perfect 
animal with genital organs producing eggs ; the next generation eiiata as a 
yellow worm in the liver of tbe snails mentioned above, with or without an 
IntesUne, their bodies being flUed with the third generation of the oaim^. 
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Tli. little worms wllh long tails, —ttieao-cnIledCercarians,— which originatB 
in the body or the yellow worm by a kind of budding. In the third genera- 
tion, these Cereariane are broujiht forth by the niolher, swim for a while 
free in tbe water, and then become a hind of pupa, forming a cyst around 
themeelvea, and in thia etaiB seeming to wait till, by chance, they are swal- 
lowed by a vertcbrated animai, in which tbey tiecome in a few days, as is 
ghown by experiment, a perfect Diatoraa. 

Dr. Wctnlnad has found a new species of Cercarle, the first hnown in this 
country. In the liver of the Phpsa lieteniitropha, and ho toncluiieo, from fur- 
ther investigations, Ibat this Cercaria belongs as a larva to a blackish -spotted 
Distoma, wliich he has found frequently in the lungs of frogs and toads, and 
once in the inleatine of a turtle, and wliich ho propoaca lo deacrilw under 
the name of Disloiaa atrwenlre. 

He added that a similar alternation of generation takes place in another 
order of Helmlnihes or parasitic worms, vli. the order of Cesloda. Tbe 
Investigations of Kuchenmeistor and Slebold have shown that the cysts 
in the flesh of the ho|;, causing the condition known under the name of 
" measly pork," are piipse of the human tapewonn, and that they develop 
themaclvea into the latter when taken Inio the human Intestine; anij that 
the human tapeworm, when eaten by a hog, produces in this animal these 
cysts. In ibree instances, In which be had seen tapeworms in Americans, 
these worms were identical with the Tania soZium, the tapeworm Of the 
English and Germans, the same species upon which the experiments of 
Suchenmcieter were made, — not the Bolriocephalia iaius, the tapeworm of 
the French and Swiss, which seems to have a different kind of development. 
He had found a larva of a tapeworm, a ao-cailed Scolen, with two large red 
Spots behind the head. In the Intestine of the common alewilh [Alosa Ameri- 
cana), provided with four large suckora (ae.etabtda), but not having an articu- 
lated body, nor genital organs. This larva was destined, aa be supposed, to 
become a perfect tapeworm only in tbe body of another verlebrated animal 
by which the alewife might be swallowed, — perhaps in a shark. He had 
found another larva of a tapeworm, the Telrarhi/nchiii MorrhuiB, Kud. (T. 
con^laias, Sieboid), in a cyst near the heart of the common codflsb. lie 
had found the larva of tapeworms, known under the name of Cystlcercus, 
in the pelvic region of the American hare (Lepas Aiaericanusj, and in the 
liver ot the rat (Mm deeumaima). Afier a careful comparison he fonnd 
them identical, one with the Cystlcercus of the European hare, and the other 
with that of the European rat ; which bocomD, according to the experiments 
of the same helmintbologlst, Kuchenmeister, the Ursl, the tapeworm of the 
dog, and the second that of the cat; a fact likewiso noticed by the American 
hunters. 

" Dr. Welnland supposed that this Cysticercns of the American hare camo 
from the European dog; the eggs of the tapeworm having been swallowed' 
by the hare, perhaps with vegetable food. In another and new species of 
tapeworm, the Ttmapun'.-tala, Wcinl., found in the gold-wingod wooilpecker, 
he had observed the embrjo just batching. The shell of (he egg of this 
worm has two processes, each terminating in a largo hall; tlie embryo Is 
provided with six splnea. Some years ago, Dr. Hein and Dr. Melssner found 
pupse of tapeworms in cysts in a land-snail Iffdlx pomatia), and in a beetle 
( Tenebrio molitor), and in the cyst were found six little spines thrown off by 
the embryo. Thus we have reason to believe that that hatching embryo, 
with its six spines, penetrates into an Insect or a mollusc, forms there a 
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pupa, loses lu Bpines, HDd waits in tbis state t[ll tbe snail or tbe insect is 
swallowed by a vertebrate! for in vertebrata only we find perfect tape- 
worma. In the case. of Tmiia panrlata, we may suppose Ibat tbe embryo 
enters an inseet, forms there a pupa, which afterwanla Is eaten with tbe 
insect bj tbe woodpecker, and then Is developed into a tapeworm. Thus, 
tbe intimate relations existing between the woodpecker, its tapeworm, and 
tbe insects In .which the latter bves as a papa, aod upon whicli the wood- 
pecker feeds, must be intimately concerned in the presermtion of the species 
of this nonni and If we consider bow infinitely small is tbe chance of a 
single egg's perfecting, its development In that bird, ire see why one tape- 
worm should famish millions of cSgB in a year. 

The Paoroepermia, discovered Qrst Jty Jolianncs Hiiller, which may be 
another larval scale of a worm, Dr. Weinland has foond by tbousauds 
attached to the hind part of tbe eye-bnih of the Anierican haddock (Gtuiiu 
Ofglffiaiu). 

To a qnestlon proposed by Dr. Gould, " Whence come the paraaitic worms 
of the fcEtus in utero?" Dr. Weinland answered, thai only two or three 
such instances are known; and from the fact that ho once witnessei^an 
Ascarls penetrating a membrane in such a manner that, after it bad traversed 
it, there was not to be seen any perforation in the membrane (the worm 
having separated the llhrea of the tissue without tearing it), he thought Ibat 
he could explain the presence of the worms, found in the embryo, by a 
paasaKe from the abdomen of the mother and through the walls of tha 
womb^ and thence into the body of Che embryo; a movement which, ac- 
cording to this observntion of Ascaris, eoHid be effected withoat wounding 
the cisaues. 

ON THE TAPEWORM. 

One of the most valuable contributions recently made in pathology and 
zoology is an essay by Dr. D. F. Moreland, of Boston, entitled " The Tape- 
worms of Man: Iheir nature, oi^anlzation, embryonic development, the 
pathological symptoms they produce, and the remedies which have proved 
BUccessfal in modem practice," 

The following extracts f^om its pages, made by the editors of SilH/aaH'a 
Journal, will l>a found to contain facta of a most curious and interesting 
character; — 

Every botcher ia acquainted with the disease in the inuBcles of the 
domesticated hog, denominated " measles," and calls the floah of such a hog 
" measly pork." It bag long been known that those pea-like whitish globnles 
(measles) contain a curious animal, namely, the perfuct'head and neck of a 
tapeworm, ending, however, not in the long jointed body of the ro^lar 
tapeworm, but in a water-bladder. No traces of reprodnctive organs arc to 
"be seen. Such measles are found not only in the hog, bat also in other unl- 
mals, where they are l>e[ter known under tbe name of Hydatids. For exam- 
ple, they are very often met with in the liver of rats and mice; in the me- 
sentery of llie hare; and even, though more rarely, in the muscles of man; 
and those of the latter have turned one to be of the same species ( Cyilicerrua 
CdluloecB, Radolphl) as those found in the hog. Alt the different species of 
this sort of hydatids are known in science ilnder tbe generic name of 
Ci(«(i'oerctij. 

Again, other hydatids, varying f)vm the size of s pea to a diameter of 
several inches, are occasionally found In tbe llings, the liver, and othar 
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oreani of man, bnt more f>«qnently In the liver and lanRa of our domeatl- 
rnted Kuminnnts, eucb bb oxen, Hhcep, and noats. Tlieac hydatids aie round- 
ish blnddere of mllky-whlle color, i.'onlaining a waler; fluid, in vfliicli Ewim 
miiQy wliitish Kranules; eacb of these Kraaules la, as a i;ood lens will ebow, 
a well-develope>l head and nock of a Taenia, inverted into n liltle bnic. Tliis 
kind of hydatid, also, boa btjen conatdered as a diutiocc ^nus of ititesiiuai 
wormB, and called Edtiiuxoccia, 

A^-ain, a dieeane frequently occurs in the brain of abeep, producing vertigo 
(German, I>rd\er, French, louraiol. This was afcenalned, years aj^o, to be 
caused by another sort of hydalid, appearing as a bladder, often of several 
Inches in diameter; and, as in Cyaticercus and Echinocoecus, filled with a 
watery Haid. On the outside of Ihese bladders are attached a Dumber (often 
bundrecls) of lapcworni heads, all retractile into the ineideof tlie bladder by 
iniersion like the finger of a glove. This hydatid was considered by zoolo- 
gists as a third Eenua, called Ccmurus. 

These three genera, Cffaticercia, EcAiniKoccas, and Canarus, formed until 
recently an order in the class of intestinal worraa, called Ctialica (bladder 
wq[ms,or veslcalar worms). But we noir know that all of this group are 
merely iarvte of tapeworms, and lliaC the whole order of Qislica, beins com- 
posed of iarvas of ikaoidea, miist therefore be dropped from our zoological 
■jatem. 

This important discovery was made aa follows : Ephralm Gotze, a German 
clergyman and naturalist of the iast century, bad noticed a singular similar- 
ity between the heads of some Cysticerci and tbose of some tapeworms. He 
had particularly noticed this similarity between the Capeworm of tbe cat 
( Taaia cnitiifollis) and the Cystlrercus which is found in the liver of the rat 
and mouse ( Q/stitxraa faaciolaris)- C. T. von Siebold, Che most noted hel- 
mintholOKist now living, bad observed the same thing, and in 1818 hod 
already alluded to the poseibility that all these Cystica might be nochin;; but 
undeveloped or larval fa.pcworraB. In his system, however, he still recog- 
nized the Q/»lica as a distinct order of Helmiuths, 

In the year 1831, F. Kiiehenmeister first proved by experiment that a cei^ 
tain hydatid, when brought into a suitable place, is developed into a tape- 
worm. He fed a dog with the hydatids ( Q/sticercus piafforau's') found In the 
mesentery of the hare, and on dissecting tbe dog, after a number of weeks, 
found these Cysticerci alive in tbe small Inteslino. They had, however, lost 
their lail-bloddcr, and the neck had begun to form the joints of a true lape- 
wona, which worm had been long well-kaown as Tmnia aerrata, and as 
common in the dog. Now, one discovery followed another. Governments, 
scientific institutions, and wealthy farmers fumiahed tbe iconcy and animals 
to carry on the experiments on a large scale. Siebold fed a dog with the 
EchinoMxiu Of the ox, and thus raised the TiEnia Echiiioaxcus, Siebold. It 
was also found in the same way that the Canarua fVom the brain of sheep 
Is the hirvie of another Tamia of the dog, Tieaia CiEnarui, Siebold. 

Now the question, whence does man get his tapeworm ? was ready to be 
answered. It had been observed that the hydatids of the hog, commonly 
called "measles" (inthezodlogicatsyslem,Ciia(icerc(u ftHui[Wii),baveexaetly 
the same head as tlie common tapeworm of man ( TmUa tyiUuTB, h.); and after 
the experiments mentioned above, in reialiou to the different tapeworms of 
dogs, a doubt could hardly exist that Cyalicircae Cdiidoxe of the hog was the 
ioiviK of the common human tapeworm (roaHuSoiiuni). Kuchenmoister, who 
wished to make sure of the fact, made the experiment upon a crimbial who was 
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WKmtobe executed, and, aaVas to be e:tpected,wftb perfect lucceis. Ueaa1«a 
taken from fresh pork, and puc inio sausages vhleh the criminal ate raw, at' 
certain InlervuLs before tilB iteatli, were found amain. In the post-morlem 
examination, aa tapeworma in his Inteattne, and in different stages of derel- 
opment, according to tbe intervals In wbirh the menales had been taken. 

ThDB it became clear that all hydntlds are tapeworm Inrvte, which, nben 
awatlowed with tbe animal, or a portion of It, in which thej- live, by another 
animal, develop in the intestine of the latter. 

Kow the opportunity for experiments waa ai^In open Id another direction. 
If the tapeworm embryo developed its scolex pr head by Interior bnddini;;. It 
was Itkcly that those animals having hydatids ^t them by eating the ej^ 
of the species of tapeworm to which those hydatids belonged. And Ihls haa 
been proved by experiment. Goats ted with e^s of the Tienio JErftiBoroccm 
got the Ecbinoroccus; sheep fed with the eggfi of T<xnia Canurvi got the 
Ccennrusln their brain; healthy young hogs fed with the eggs of the bamoa 
tapeworm got the measles. Kiichcnmeister, Siebold Van Beneden, Gurll, 
Lnschka, Wagener, I^ucbart, Esvhricbt, and othere, have the merit of trac- 
ing ihia interesting development. From their farther laves tieaf Ion, it became 
moreover evident that the Ctennrns also, with its many heads, originated 
trom one embryo, which, enlarging greatly, throws out as bads from Its inte- 
rior, not one, bat many srolices; moteover, that the process is also exactly 
the same in Echinococcia, except that in this hydatid tbe scollces free Ihem- 
selves aner a while from the int«-nal walla of the bladder, and thnB swim In 
the fluid conulaed in the bladder, the letter itself llelng simply tbe enlarged 
embryo. 

Bnt the leal of these invealJgatora did not reat here. If the sheep geta by 
chance tbe eggs of tbe Tienia Canurus of the dog into lis stomach, how do 
the embryos hatching from those eggs reach a suitable place for their devel- 
opment into hydatids, which place is. In the sheep, the brain? It had been 
erroneonsly asenmcd that Ihoy bored with their spines reda via tmm the 
stomach through all the tissues and orgatis nntll they reached the brain. 
Accordingly, in the hog, the embryos of the Tienla would have to go from 
the stomach into Ihc mnscles; in iboraC, into the tlver; and In the ox, into tbe 
lungs ; for it Is only in these particular organs that these hydatids are fbund. 
R. Lencfcart, however, discovered the way In which the embryos HClpally 
reach their destined resting places. On feeding rabbits with the eggs of 
T<enla aarata, be found that, some hours after the feeding, the egg-shells 
werealroady dissolved into prismatic granulea by Ibo juices of the stomach, 
and tbe embryos set free. Bnt on putting the eggs immediately In the 
intestine (ihrough an artificial opening) they were not hatcheil. It was clear, 
therefore, Ibal only the gastric juice could hatch the embryos; and tbil 
acconnts at once for the strange fact, that tbe embryo never hatches in the 
Intestine of the animal where tbe tapeworm itself lives. Moreover, he found 
that they do not pass ftora the stomach into the intestine, and hence, as hod 
been supposed, through the bile-ducts into the liver, but that they pierce the 
blood-vcsse1s,and thus come into theuirculatlon. He even, after alongsearcb, 
found fonr perfect embryos in tbe blood taken (him tbe vena partie. Ii is by 
the lilood that the cmbtj-os of tapeworms are carried to the organs in which 
they develop into hydatids. It now nt once became obvious how easily tbay 
reach the muscles, the brain, tbe iunga, etc. But It Is to be supposed that 
only those which reach tbe destined organ will develop themselves, while the 
rest, which iu« carried to othet organs, most perish. 
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THE COMPOSITION OF ATHOSmEBIC DUST. 

The compOEltlOQ of atraospherlc dust will always be or two kinds, lno^• 
ganic and or)[aiifc, that is to say, mineral particles, and the skeletons of 
anlmalcoles, or (be skeletons and seeds of plains. The mineral particles will 
of coarse depend on the nature of tlie soil and pOEltion of the spot wbence 
tbe dugt was derived. It may bo swept In from ihe gravel wallts of a, gar- 
den, from the highroad, or from the busy Btrccl. The sriudlug of vehicloa, 
the wear of busy feet, the disintegration everywhere Roing on, keep up a 
constant supply of dost. The smoke of chininey and fliotocy, steamship 
and railway, blackens the air with coal-dust. If sillcious rocks are not a 
great way off, wa ebell Und abundance of particles of silica, with sharp 
angies, sometimes transparent, sometiines yellow, and somelimea block. 
And this silica will occaslunally be in so tine a powdered condition, that the 
granules will look like very minnto eggs, for which, indeed, many microscop- 
Ists have mistaken tbem. In tbls doubt we have recourse to chemistry, and 
its testa assure us that we have Eilica, not eggs, before us. Besides the 
glllca, we see chalk In groat abundance; and, if near a foundry, we sball 
certainly delect tbe grains of oxide of iron [rustl, and nol a little coal-dust. 
Our houses, our public baiidings, and our pavements, are silently being 
worn away by the wind and weather, and the particles that are thus lorn 
off are carried Into the dust-clouds of the air, to settle where the wind list- 
eth and Ibe housemaid neglectelh. 

There Is one thing which wilt perhaps be found in every place, and in 
every pinch of dust, wTiich is not a little surprising. It is starch. No 
olyect is more familiar to the microscopist than the grain of starch. It U 
Bometimes oval, sometimes spherical, and varies in eii^. Tbe addition of a 
little iodine gives it a blue color, which disappears under the Influence of 
light. There seems to t>e no difference between the starch grains found in 
the dust of E^ptlan tombs and Roman lemplcB, and that found in Iho 
breakfast-parlor of to-day. They both respond to chemical and physical 
tests in the same way. Bnt there is one curious fact which has been 
observed by M. Pouchct of Rouen, namely, that in examining the dust of 
many centuries he has sometimes found the starch grains of a, clear blue 
color; and he asks whether this may not be due to the action of Iodine In 
the air, traces of which, M. Chalin says, always exist in the air. The ohjec- 
lion to this explanation is, that if iodine is always present in satDcient quan- 
tities to color starch, the gr^ns of starch should often be colored, whereas 
no one bnt M. Pouchel has observed colored grains, and he but rarely. M. 
Poucbet tells us that, amazed at the abundance of starch grains which he 
foand in dust, he set about examining the dust of all ages, and all kinds of 
localities, — the monuments and bulldlnsfsof great ciiies, the tombs of Egyp- 
tian monarchs, the palaces of the age of Pharaoh; nay, he even examined 
some dust which had penetrated the sculls of embalmed animals. In all 
these places Itarcb was found. But a moment's reflection dispels the mar- 
Tellonsness of this fbct. Starch must necessarily abound, because the 
wheat, barley, rice, poiatoea, etc., which form everywhere the staple of 
man's fbod, are abundant in starch ; the grains are rubbed off. and scattered 
by the winds In all directions. 

So widely are these grains distributed, that a careful examination of our 
clothes always detects them. Nay, they are constantly found in onr hands, 
though unsuspected nntl! their presence on the gloaa glide under the micro- 
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scope calls attenlioD to tljem. It is onlj necessary to lake a dear glass 
slide, and press n moistened finger gently on its snribce, to bring several 
starch grains into view. Nay, this will be the case- after repealed wnsiiing 
of the hands; bnt If yon wash your hands in a concentrated solution of 
potash, no grains will then be found on pressing the moistened finger on 
tbe glass. Tbie persistent presence of starch on our hands is not astonish- 
ing wben we consider tbe enonrcous amount of starch which must be rubbed 
from our food and onr linen every instant of the day; and when we con- 
sider, on tbe one hand, the specliic lightness of these grains, which enables 
them to be so easily transported by the air, and, on Uie other band, the 
powcrflil resistance they offiir to all the ordinary causes of destruction, one 
' may safely aSlrm tbat in every town or village a cloud of starch Is always 
in the air. 

And hereby hangs a tale. Starch is a vegetable substance, and, nnlll a 
very few years ago. It was believed 10 have no existence In tbe animal lis- 
snes. Bat the great paibologist Ylrcbow discovered tbat In various tissues 
a substance closely resembling starch was formed, which he considered to 
be a morbid prodact. Tbe discovery made a great sensation, and many were 
the ingenious theories started to account foe the fact. At last it came to be 
maintained tbat starch was a normal constituent of animal tissnes; and 
there is no doubt tbat investigators might easily find starch in every bit of 
tissue tbey handled, since their fingers, as we have seen, are plenliFully cov' 
ered with grains. If, however, proper precautions bo taken not to tonch the 
tlssne with the fingers, nor the glass slide on which It Is placed, no starch 
will be fonnd. It is because of the starch-clouds In our atmosphere tbat 
grains are found on oar persona and on almost every microscopical prepa- 

But are tbe slarch-clouda all tbat tbe sunbeam reveals? By no means. 
Some animals will be found there; not always, indeed, nor very numerously, 
but enough to create sstonishmeut. And these animals are not Insects, dis- 
porting tbomaeives; tbey are either dead or in a state of suspended anima- 
tion. A few skeletons of the infusoria, scales of tbe wings of moths and 
butterflies, and fVagmenla of insect-armor, may Im reckoned as so much 
dust; but there is also dust that ia alive, or rapable of living. You want to 
know what that dost is? It is always to be found In dry gutters on tbe 
honse-lops, or in dry moss growing on an old wall; and Spallanzani, tbe 
admirable natiirailst to whom wo owe so macb, amaied the worid with 
annonnclng what old Leenwenhoek had before announced, namely, that 
these grains of dust, when moistened, suddenly exhibited themselves as 
highly oiganlicd little animals — the Rotifers and Tardigrades. Water Is 
necessary to their activity. When the gutter is dried up, they roll tbem- 
■elves Into balls, and patiently aw^t the nest shower. If, in this dried con- 
dition, the wind sweeps them away with much other dnst, tbey are quite 
contented; let them be blown Into a pond, they will suddenly revive to enor- 
getlc life; let them be blown Into dusty comers, and tbey will patiently 
await better timee. Such are some of tbe ihiugs found in tbe dust of a 
Bunbeam. In addition, a few spears of plants are also fVetiuently found. 
Knowing that many plants are fertilizcii by the agency of the wind, one 
would naturally expect to find pollen grains abundant. Indeed, when we 
consider bow rapidly bread, cheese, jam, Ink, and the very walls of the 
room, If damp, are colored with moaid, which is a plant; when we consider 
how impossible It Is to keep decaying organic substance free from plants 
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■nd anlmalcnlea, which start Into existence as by magic, and In mltlioriB, ne 
have no difflcnliy in accepting the hjjioUiesis of a nniyersal diffusion of 
gemiB — eggs or seeds — through ibe atmosphere. No matter where you 
place organic substance in deca;, if the air, in never so small a quantity, 
can get at it, mould and animalcules will be produced. Close it ill a pblol, 
Mai Ihe cork down, tolte every precaution aj-ainat admitting more aic than 
Is contained between the cork and tiie surface of the waler, and altlioa<{)i 
you may bave ascertained that no plants or animBlculea, no seeds or eftgs, 
were present when you corlted the bottle, in tlte course of a little while, say 
Uiree weeks, on opening the bottle, you will And it abundantly peopled. To 
explain this, and numerous other facts, the liypothesia of a uuivGrsai difTu- 
tiou of germs chrongb the air has been adopted; and the known fecundity 
of plants and animalcules sufBces to warrant the belief that millions of mil- 
lions of germs may bo constantly floating through the air. Ebrenburg; 
computes the rate of possible increase of a single infusory, Paramedum, at 
two hundred and sixty-eight millions a month. And it is calculated Chat 
tiie plant named Bovisla gigaalulu will produce four thousand millions of 
celts In one hour. As the inould plants nre single cells, and as ihey multiply 
by spontaneous dlilsloit, the rapidity with whicb thoy multiply is incal- 
culable. 

From all this, yon see how naturally (be iden of universal difTosion of 
germs baa become an accepted f^t. If it is a fact, we must feel not a little 
astonished at finding the dust we examine so very abundant in starch, coal, 
silica, chalk, mst, hair, scales, and even live animals, and so strangely defi- 
cient in this germ-dust. The germs are said b rywb re nillions npon 
millions most be diffused through the air; ry n h f u face must bo 
crowded with them. Do we find them ? W find a^ al policn grains 
and seeds. But we find no animalcule eggs and no an mal except the 
Botifers and Tardigrades. We find aimos e mb ng bu gs. "O," 
you will perhaps remark, " that is by no mean urp n f hey are dif- 
fOsed in such enormous quantities through h a i and reason that 
they must be excessively minute, otherwise th y w Id dork n the air; and, 
if they are excessively minute, they escape your detective microscope, that 'a 
all." Yonr remark has ttreat plansibiliiy; Indeed, it woald have overwhelm- 
ing fbrce, were there not one fatal objection to the assumption on which it 
proceeds. IT the eggs of animalcnlea iwre so excessively minute as you 
imagine them to be, there would tie no chance of our detecting them. But 
it happens that the size of the eggs of those animaiculea which are known 
(and of many we are utterly ignorant) is, comparatively speaking, consideiv 
able; at any rate, the eggs, both from size and aspect, are perfectly tecoti:' 
nizable inside the animalcule; and, if we can dislinguisU these e^s when the 
parent is betbre us, "or when we have cmshed them out of her body. It will 
be difHenIt to suppose that we could not distinguish them among the other 
ol^ecls in a pinch of dust, when a drop of water has been added. 

ZOOLOGICAL SDMMARY. 

Domettication of the Canaa in England. — The Canna ( Oreca Canm), a South 
AlUcaa ruminant, and largest of the antelope species, approaches the ox in 
fbrm and weight, multiplies its kind in captivity, grows rapidly, fattens 
easily, has a fiuc-srainod and juicy flesh, and there is reason to believe that 
it may be extensively raised for the market. The present stock in Enghind 
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was imported by Lard Derby, from the Cape, In 1851, einoe which time the 
flvo— three females and two males — have increased, within eight years, to 
twenty-seven head; of which fiileen belong to the Zoological Society of Lon- 
don. With the exception of one Ibmale that has siukened, these animals are 
all perftecOy healthy, and the progeny 'in England is larger and stronger thim 
the parents. They range with other cattle, and receive no extra food or 
care. Ttie canna, although petulant and active, is familiar and docile in iia 
behavior. It does not breed with the bovine species. One which was killed 
for the table in ia'«, without having l>Een especially fattened, weighed eleven 
bunilred and seventy-Hve poimda. Its meat was of delicate flavor, and very 
fine, close texture. 

Angora Goat in France. — The acclimation of the Angoni goat lias now 
been completely accomplished in France. The goat is now living and at 
large in the Vosges, Jura, Cevennee, Alps, moantains of Auvergno and Avey- 
non, and the Black Foreijt. It also prospers marvellously in Algeria. The 
Angora goal was introduced there in 1S3G; the flock consisted of ten individ- 
nals, four males and six females; it has so prospered as to consist now of 
forty-six Individuals, eighteen males and twenty-eight fbmales, and none are 
at all degenerated nom the original stock; the silky h^r has lost nothing of 
its lustre, and affords fine velvets, every way comparable with tbe silk velvets, 
and even superior to them, as it does not mat with pressure or fHction. M. 
Beniis, veterinary of the army in AfWca, to whom this floi;k has been intrusted, 
proposes to produce a mixed breed between the goat of the country and 
some of the females of the Angora (which are In excess in the flock), and so 
establish a new variety. The trial has already been made in France, and a 
mixed breed obtained of very mstic appearance, with hair inferior in quality 
to that of the pure Angora. 

AccUjoalioa (^ the Lama in Frante. — The Acclimation Society of the zone 
of the northeast of France reports a very interesting experiment in the do- 
mestication of the lama in the monntains of the Vosges. The lama has been 
used on a farm, where he has been in the hahit of carrying loads of sixty to 
Bcventy pounds. He can do the work of a small donkey. He fteds on green 
or dried grass. He needs no shoeing, which is a great advantage in the Yoa- 
gcs, where the roads are oRen covered with ice and snow, on which he is as 
Bore-iboted as a dog. The expense of keeping him is about equal lo that of 
keeping tliiee sheep. When the ground is covered with snow he eats about 
ten pounds of hay per day. He seems to endure the cold of winter as well 
as the heat of summer, and in the mountainous regions of France promises 

Birdt farming Quam. — lt. Eayraonde, who wa« recently sent to the Chin- 
clia Islands by the Pemvian Government lo report on the existing quantity 
of guano, makes the following statements : The deposit evidently belongs to 
the pi'csent epoch of the earth's history, and ten species of birds are enu- 
merated as tbe originators of the goano. These species do not all live con- 
stantly on the islands, but some appear only at the breeding season. The 
pelicans do not appear to produce much guano, as they almost exclusively 
inhabit the clitlfe, arid their excrement falls Into the ocean. Some of the birds 
bollow out nests in the guano, and are nnablo to fly. The birds which pro- 
duce the largest quantity of guano are the Pufflnarias, thoir number lieing 
almost incredible. 

Parasiirs vpoa Flies.— At a meeting of the Boston Society of Natural 

History, Professor Wyraan remarked that it had probably been frequently 

31* 
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noticed bj memben of tlia Societ7, tbat the common honseS; maj be fhv 
qaenilf eeen hanging dead fh>m tbe ceiling, or atuched to aay saifiux on 
wlilcb It maj be lying, by h fllameDtous wbiCe eubstajicei and tbal a while 
powder, in greater or lees quantity, is fluently seen dotted over the neigh- 
boring surface. On eKaminiDK thig subsiani^e, he had found the insect to 
bave fallen a victim to a parasitic plant growing upon its sorface. The while 
powder proved lo be the spores of the parasite. The whole interior of the fly 
was found lo be fliled with a siiuilar plant, and probably, troia the different 
wayinwhich it develops itself, of a difl'crcnt species nom that on the snrfbce. 
The iDteroal parasite starts fVom a spore, and grows by elongation fVom one 
or both sides of a sphere, this latter remaining in the middle or at one end. 
Prof. Wyman exhibited magnified drawings of these parasites, as they ap- 
pear onder the microscope, in their various stages of devdopmcnt. 

Ob a Oaiae of Death in Ele^ianli. — At a recent meeting of the Boston 
Sode^ of Natural History, Prof. Wyman stated tlial be had lieen informed 
by the Rot, Mr. Walker, of the Gaboon (West Africa) Mission, thai elephants 
In that vicinity were frSHjuenUy swamped and smothered in mud-holes. He - 
regarded the foct as interesting, as showing at the present epoch causes of 
death similar Co those which protutbly existed in the time of the mastodon, 
several of which were found together in New Jersey, aikd were, supposed to 
have been mired in the same locality. 

Ben't ifOh have been numbered with the Greek kalends, but H. GeotTroy 
Sainc-Hilaire discovered in 1800 that fetal birds have rodimeats of leeth, and 
M. Blanchard, an assistant in the Museum of Natural History at Paris, now 
annount^es chat some birds hare regular systems of teeth; the number of 
teeth t>cing unequal. 

Pecuiiariiiei ijf Oie Nenxnu Si/ttem. — According to Dr, Pflager, the effect 
of galvanizing a cenain portion of the spinal conl, or the grand sympathetic 
nerves, is to pnt a stop to the peristaltic movements of the small intestines. 
On galvaiuzing one end of the grand sympathetic, peristaltic movement ia 
arrested throughout the entire length of the small intestines; and thus the 
result is analogous to that stoppage of the action of the beajt which takes 
place upon galvanizing the pneumogastric. As in the case of the heart, also, 
the arrestment of movement is rapidly brought about, — rapidly, but after a 
perceptible interval, — and the state of the muscle is one of relaxation. As 
in the case of tlie heart, also, the normal contractions begin agun a short 
time after the current has ceased to pass, if this current has not been passed 
fbr too long a time. Dr. P. bos also asccrtajued that the peristaltic movements 
of the small intestines are not arrested by galvanizing tlie lesser sympathetic 
herves, and that the peristaltic movements of the Urge intestines are not 
aflbcted by galvanizing either the large or small sympathelics. 

MuBcle-fm-geyulnea. — Baron Heurtelonp is the author of a new term, 
mj/aldhe, which may be translated muscle-forgetfulness. The muscular sys- 
tem, being placed under the influence of the cerebro-spinal apparatus, in 
normul conditions is managed by it. But any strong passion may so occupy 
the brain Chat it forgets to continue its action upon the muscle. He says 
that when we open Che mouth, while listening with great attention. It is not, 
as some of the transcendental physiologists have declared, to open the eus- 
tachian tnbe as a new conduit for the sound, but merely because the under 
Jaw falls; and the under jaw fslls because the brain Is so much preoccupied 
that It forgets to hold it up. In the same way, he explains the powerless- 
ness which seizes upon people at any terror, as on the brink of a precipice. 
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and a ((reat namber of Bimtlar phenomena. This, too. gtves a good explana- 
tion of Bach phenomena as scuuerin;', and la the hey to many chronic 
diseases. 

Conditions of Iiaanilp. — M. Moreau, physician of the Bicfitre, Paris, state* 
in a recent worli " that the organic conditiona moat ravorablo for the devel- 
opmeni of the faculties are those which giva origin to delirium. Transcen- 
dental capacltiea, or inCellectnal aptitudes, derive their origin from an extra- 
physiological condition of the organs of ihonght, and from this point of 
view we may consider genius aa a neurosis. The a^iom or 'a sane mind 
In a sane body ' is false. The deterioration of the physical man is a con- 
dition of the perfection of the moral man. The human Intelligence Is 
never nearer to Its fall than when It Is elevated Co its highest grandeur. The 
causes of Ita fall are also the cauies of Its Rrandeuc." Agt^n he asserts; 
" Most indiyiduals endowed with a superior intellect, or even merely placed 
above the common level of intelligence, reckon among their ancestors and 
members of their family, lunatics," etc. 

M. Meyer, of the insane hospital of Hamburg, has also recently published 
the results of a long series of observations upon Insane patients. In relation 
to ihe-hcat of the body, and the theory of insanity which these observations 
go to establish. The leading ideas of U. Meyer are briefly as fallows: — 

AH mental disease is accompanied by some corres ponding abnormal 
physical condition. All mental diseases fail into two great classes. In the 
one the mental action enhlblta a stale of the intellect below the normal 
Intelligence, — there is evident weakness or confusion of mind. Tlila 
diseased condition ta idiopathic, — cornea fVom the brain. If, In case of any 
patient of this class, there appears a slate of excitement, this excitement 
Indicates at once fever- 
In patients of the second great class, the mental strength la not below the 
normal standard, but the Intellectual activity Is wron^ in direction. The 
Insanity here is " sympathetic or reflected," that is, it does not arise ftom 
a diseased brain, bat the cause Is to bo sought In some other organ or part 
of the hody, — the organs of generslion, the digestive organs, etc. 

While assistant physician in the Insane Department of the Charity at 
Berlin, Dr. Meyer made the observations above spoken of, in relation to the 
degree of heat of the bodies of several of his patients. For this pnrpoae he 
had delicate thermometers constructed, some to be osed in the mouth, others 
IB ano. The tables of observation show with remarkable uniformity how a, 
change of temperature precedes (or at all events attends) such changes In 
'the mental condition of the patients aa belong to one or the other of his 
two great claasea. 

liffecU of Drunkaatess on the Offspring,— At a recent meeting of the Acad- 
emy of Sciences, Paris, M. Demeaux read a paper exhibiting, In a very slrllt- 
ing manner, the very great proelivity to disease incident to children whose 
fathers are intoxicated at the moment of fecundation. Paralysis, epilepsy, 
Insanity, hysteria, ami a long, sad catalogue of disorders of the nervous 
system, have been classed among the maladies so coij^munlcable to children. 
Moral debility and Intellectual obliquity are also said to be not scldoni com- 
municated in a similar way. 

AntidoU for Sltydinta. — Atmat B year ago, Dr. TcHa, an Italian chemist, 
announced the discovery of a remedy for tetanus and an antidote to strych- 
nine, in the shape of eurarina (cumre), an alkaloid obtained from the Lasioa- 
fcunacurare.orwoorare-lreeof South America, and by far the most subtle mid 
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poverfbl of knomi polaona. This olle)^ discovery wan received wHIi con- 
Blderable sceptlcbsm, but Yella, irbo entered im mediately upon a. series of 
Iboivii{;h e^ipcrimenla, now demonstrates, in a paper communicated to the 
French Academy of Sciences, the truth of hia asseriiOQ. A quantity of strych- 
nine and an eqoal amount of curarina, either of whicti would suffice to pro- 
duce instantaneous death if aduiiiiisteced separately, when f;lven to animals, 
leads TO no danfrcrous results. 

Infiuence of Cod- Liver Oil and Cocoa-Nul (Won fte Wood. — Dr.T.Thomp- 
«on, in a paper read before the Royal Society, slates that he found that 
during the adoiiaistiation of cod-liver oil to phthisical patients their blood 
grtftv richer in red corpuBcles. The use of almond oil and of olive oil was 
not followed by any remedial effect; but from cocoa-nut oil results were 
obtained almost as decided as fWim the oil of the liver of the cod. The 
oil In question nas a pure cocoa oleine, obtained by pressure from crude 
cocoa-nut oii, as eTprcsaed in Ceylon and the Malabar Coast, from the dried 
cocoa-nut kernel, and refined by treating with ao alkali, and then repeatedly 
washed with distilled water. 

PAosp/iorui IB IheAiilnial Economfi. — According to the results obtained by 
M. Slfege-MouTlis, organic phosphorus is, not only in the groin of the eerials, 
but also in the e|:g of animals, tbe Initiative power and the liret aliment of 
the forming embrjo. According to this chemist, also, (he special group of 
fatty substances with which this piiosphorus is combined In molecules is 
the special nutriment of the nervous apparatus; hence the acknowledged 
Importance of reducing the amount of phosphorus in medicines to be given 
to persons under certain nervous conditions. Again, H. Bouilgny has pro- 
posed the employment of phosphate of lime in lymphatic afTcclIons, and has 
compounded an anti-limphatic wine, which contains phosphate of lime in 
solution. M. Saud now proposes the employment of fatty phospliatea 
extracted from the spinal marrow of the herbivorous nuumnola for the 
restoration of the nerves in all cases of nervous wcakiless. 

Vejitilation and iTat/iA. — In a recent lecture before the Royal Institution, 
on the relations of town architecture to public health. Dr. Drewitt stated 
that close bed-room air was an elSclent cause of scrofula and consumption. 
Thirteen contagious diseases producible at will were enumerated; and the 
lecturer stated hia belief that in time epidemic diseases will be made subject 
to human control; and that the surest mode of protecting the dwellings of 
the rich was to cleanse and ventilate the dwellings of the poor. 

On the Pixsm ApparntHt of the Battleanake. — At a recent meeting of the 

Boston Society of Natural History, Professor Wyman gave an account of 

le dissections which he had recently made of the poison apparatus of the 



He had not found the connection of the duct and the poison gland to 
correspond with the descriptions usually given. The duct proper does not 
reach the opening at the base of the tooth, but ends at a short distance from 
it. The communication beyond this is made by means of the sheath of tbe 
looth, which is too lo^e to prevent the poison fVom escaping around the 
exterior of tbe tooth Instead of enterini; this ciina], were it not for the cir- 
cnmstance that, ae the tooth is protruded, tbe sheath is crowded back, and 
thus made to fit tightly tbe circumference. 

Ue had seen a rattlesnake, when held in such a manner as to prevent its 
Btrikinft, discharge the poison In a simple jot to the distance of several 
inches. He also mentioned the habit which the roltlesoake la known to 
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lUTS or livinf; In company witb other animals. While reoently Id Floridn, 
he had found two large rattlesnakes and an opossum living in tlie Bame nest 
witb cbe waud rat. 

Life Id Great Depths in the Ocean. — Capt. McCllntcck, in a recent survey 
of a eubmarine telegraph route between the Faroe Ltlands and Greenland, 
states, in bis report, that during their soundings they brought up (Vom the 
depth of 1,260 fathoms (7,560 feet) a living star tish, which tmd liecoma 
entangled wilh'the lower portions of the lino, whieb had laid upon the 
bottom. Tliia fact is particularly interesting as bearing upoa the question of 
the existence of animal life at great depths in the ocean. 

Application of Sugar tehen Lime has enlered &e Eye. — The ladicatear de 
Sfai/enct, in relation to cases of workmen becoming blinded by the action of 
lime which has entered the eye, recommends, as a well-approved application 
in the caxe of each accidents, a strong solution of sugar, which is to be 
Inserted di'op by drop noder the eyclfdE. Tbis application can nsually be 
Immediately obtained, and completely prerenls the caustic action of the 
lime. — Joamal de Cliiiaie Med. 

On the Caparilt; qf tie Langs, — Dr. Hutchinson, of England, in a recently 
published work on the vocal oiTfan^ naserts that the capacity of the Inngs 
bears a uniform relation to the height of the individual, this conclusion being 
based upon cxperimcnta made upon 1920 male bq^ocIs. The same aulliority 
assorts that the capacity of the Itings increases eight cubic inches for every 
inch above five feel. From fifteen to tbirty-flve the vital capacity increases 
Willi the bodily development, and diminishes from thirty-five to sixty-five, at 
the rate of about one cable inch per annmn. 

ON THE EFFECTS OF AUSGNIC ON [^RT.£1. 

At a recent meetin); of the Boston Society of Natural History, Mr. F. H. 
Storer read the following paper on Ihe power possessed by the larva of 
various common files of consuming, without apparent injury to themselves, 
the Hesh or animals whici) bave died from the effecia of arsenic: — 

haxvte were first observed upon (he liver of a sutuect in whose stomach be 
liad previously detected the presence of arsenic; this liver was found on 
analysis to bo saturated with arsenic. In order to determine If the larvae 
Tvere actually nourished by such poisonous flesh, the bodies of several rate 
killed by arsenious acid were exposed to Ihe files; in forty-eight hours they 
were completely fly-biowu, and in a week all the ficsh had been consumed 
by theliiiv£e; after this they changed into chry sal ids. These chrysalids on 
Bnalysis yielded metallic arsenic. It might be supposed (hat the arsenic 
thus obtained had been attracted mechanically to the external surDice of 
the larva:, and had not been swallowed, especially as the denuded bones 
were covered with a white powder resembling arsenic; however 4hls may 
be, the larv« must either instinctively reject the poison, or it is excreted by 
them after Ingestion. A number of these cbrysaiids were kept, in order (o 
ascertain If tbey would undergo metamorpliosts, and, if so, whether the 
perfect insects would be healthy and vl^rous. Some were kept two months, 
at the end of which time they were accidentally lost, undergoing no clmnge, 
remaining however in a perfect slate of preservation and full of pulp; a 
number of small flies, apparently not ichneumons, which gained access to 
them, died almost Immediately, as was supposed from having fed upon 
tbein; the empty sbolla of other chrysalids found alwuc the room showed 
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that rome had been TaetaTnorphosed, na none but the Br^nicHll^-red Iottib 
had been ailmilied lo the apartment. Experlmentu mode to delecmme bow 
larire a quantity of nreenio might be cootHined in fleab without reailering IC 
unlit for the food of these bu-vte wore not very satisfaotoij, from the hiirdea- 
iag of the tteeue by solutions of this substance prerenlinK the depoaition of 
the ejses ; egga developed iu such tissue bring fonb living worms, which In 
bis experiments died in six or elt;ht hours. The uduK Hies perished in ^i-eat 
numbers, while depoaiting the eggs upon the poisoned floxh.* Jaeger (quoted 
by Ortila, lialmlogie, i. 37d) alludes lo the {act that lurvK of flies live a 
Illtle longer than the perfect insects when arsealous acid is introduced into 
the di^iestive organs or applied to their external aoft parts. Under favoralile 
molat rondilions, the larva lived thtee or four days, and were evidently 
nearly reu'ly lo pasa into (he chrysalld stale. Expcrimenta with arsenic acid, 
used however In too concentrated a state, also showed tbat there is a limit to 
the amount of arsenic which these larv» can support. 

lie was Inclined to believe that tliey can eat with impunity an; flesh into 
which arsenic has been carried by vital processes, from the fact of tbelr 
being found upon the arMnicated liver, an organ capableof absorbing a very 
lari» quantity of tbis poh^on; anatomical preparations, injected thoroughly 
with arsenic acid, have been found compleiely riddled and alive with larvte. 

This matter is Important to chemists occupied injudicial investigations, 
who'slionid not Infer that a fly-blown oi^n can contain no arsenic; tbouijh, 
if flies die almost Immedintcly after a]i|;hting on a Bna)>ccted substanM, 
arsenic Is probably present, and should be specially sought for. These facta 
. are alxo interesting as showing the great difTerences which exist in animals 
in their several conditions of metamorphosis, and as indicating the caution 
with which The results of experiments on one species should bo received as 
applying to other species. The popular belief that a body, dead Ihim the 
effucts of arsenic, must of necessity be preserved from decay for an indefinite 
length of time, Is unquestionably an error; In many cases of murder or 
suicide, whor« a great amouiit of (he poison la administered, portions of or 
even the whole boity may be preserved for a long time; but the few j^ntins 
wlilth It is admitted are enough to cause death cannot preserve from decay 
so lar^-e a mass as a human body. That a small, though fatal, dose will 
not prevent decomposition, is well known (o all who have ever hud poisoned 
ra(s die In the walls of their houses. 

Dr. Cabot made a statement rcaperting the ravages of the larva of Der- 
oicrtM and Anlhrmi in apccimens of birds supposed to be sufficiently protected; 
the former, he said, attack the skin, the latter the legs and bill. Specimens 
dipped in a very strong solution of corrosive sublimate, and In p saturated 
solution of arsenious add In bol water, were attacked by those iarvse; hot 
specimens dipped Into a tincture of strychnine were not touched by them. 
Of tlie first two poisons, arsenic la the best; in specimens preserved by the 
latter the shin was not lonched, the larva horing In through the legs. 

Ur. C. T. Jackson, in relation to the preservation of animal (isanea by 
arsenic, mentioned a case in which the stomach, carefully washed, had at 
first assumed a yellowish tint, bctnming soft, wltli an odor of ammonia, but 
none of sulphuretted hydrogen, then changing into a pasty mass of a custard 
yellow, and finally of the mairnlflecnt red. of the sniphuret of arsenic, the 
sulphur having been obtained from the decomposition of the Uflsues. In 
another case, where the amount of the poison was greater, the abdomlntJ 
organs were perfectly preserved, and the walla shrivelled. 
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POISONING BY LOOKING-GLiSSES. 

CareM obeenation is liegiiming: to reTeal varions sonrces from whicli 
Injury to the health may arise in quarters heretofore unsuspected. The 
remarks upon the iujurioua effects of arsenical piymenis hayo led to the 
inquiry whether no other injurious mutters have been introduced by the 
luxuries of civllizatioD into our atmospheres. 

Mirrors are coated with tinfoil amalmmated with mercury; this merciuy 
gradually evaporates Into the atmosphere of the room, and must be received 
(in infinitesimal qttantitics) into the system, and, at least, gives ground to 
inquire what effects may arise from it. This, at least, we know, that tbe 
woiiimeti who are engaged in the manafitctare of minora suffer severely 
from the effects of the mercury. 

Fortunately, tbe day of quicksilver mirrors appears 1o be passing awaf . 
The superiority of mirrors coaled with pure silver, by Licbig's process, 
appears to be undonbled. Metallic silver is first precipitated upon them, — 
a coat of yg\)];c of a millimeter (f anVorF <>l'^" inch) is sulHcient. Metal- 
lic copper is 'precipitated on this to strengthen it, and vamisli ia applied to 
preserve the copper from oxidation. These mirrors cost no more tban those 
made in the oi-dinary way, and are said to be far more beautiful. They 
reflect twenty percent, more light, and give the objects reflected a warm tone, 
very different from the pale and cold tone of quicksilver mirrors. A pr^n- 
dice was excited ag^nst them In consequence of some made in London and 
1^8 which did not stand well; but a manufactory at Doos, under the direc- 
tion of a pupil of Liebig, has produced excellent mirrois, which, after a 
period of three years, did not exhibit the least deterioration. More particular 
Information will be found in Dingler's Polyiedinic Jountal, Bd. CLVii. i 205. 
— Communiaiied by M. Carey Lea. 

AirmiDES OF THE DEAD. 

It appears that during the recent battles in Italy, sonje of the French phy- 
sldans were directed by tbeir superior medical officers, in addition to tbelr 
more immediate dudes to tiie living, to stady tbe physiological mechanism, 
if one may so f peak, of death itself, as it occurred in the battle-field ; that is 
to say, the physiognomy, positions, and attitudes incidental to death fVom 
the arms of war, dnrlnji;, or as soon as possible allcr, the conflict. Thus the 
surgeon passed iVom his operating ambulance to view the fallen. Is not this 
an intensification of the moral sublime; a unique study, original, Fiencb; 
more than tragedians ever conceived? 

Thus, Dr. Armand, physician-major of the first class, chief of the ambu- 
lance of the head-quarters of the fourth corps of the French army of Italy, 
relates tVom personal observation some interesting particutara concerning the 
aspects and attitndes of the stain in tbe battle-fields of tbe Crimea and of 
Italy, ^- a condensed translation or sketcb of wliich (from Gaz. Hebdom, 3t 
M^d. Sep. 16, 1859) will lie subjoined, as worthy of consideration, psychi- 
cally, physiologically, and traumatically. 

During the day of the battle of Magenta. Inclading the nigbt, eight 
hundred wounded Frenchmen and Austrianj underwent capital or minor 
operations and dressings at the ambulance of Dr. Armand. With liis two 
assistants, he bad completed bis work by tbe dawn of the following day. 
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irhen lie proceeded to Inspect the bloody field or Magenta, and the attitudes 
of Ihe alilin ; a, melaWholy but not a useless duty. 

Dr. Armand observed that a great number at the dead preserved, as nearly 
as may be, the same attiiudes in whicli they hod been when tho messengers 
or death struck them, — a proof Cliat they had passed tVom life to death 
witboDt agony, wiihout convuleiona. Those struck in the head generally lay 
with the fbce and abdomen flat upon the ground, a position whicb the death- 
etitTness hod not changed, holding, for Che most part, their weapons still 
grasped in their bands. 

Dr. Armaud mettllons a peculiarity often attendant upon \i»unds of the 
head, in which the patient thinks himself by no means dangerously hurt, 
atlhough tomelimea he dies, one might say, spontaneously, or by sarprisc. 
During the battle of Solferino, a Eoldier, wounded in tlie head by a ball, 
, entered the ambulance, and was dressed by Dr. Lambert. The ball had per- 
forated the shull and lodged ia tho cerebral mass; nevertheless, ihc patient's 
intelligence was perfect; he made Ugblof bis wound; lay down, having his 
lighted pipe in bis moatb, with his bead raised upon his knapsack 
the nail, wheie he was found afterwards, with hie pipe still in his 
He bad expired without a movement or noise. Dr. Armand details 
lar case, that of a sergeant'DisJor, whom Dr. Lambert (Dr. Armand' 
ant) dressed In the Crimean war. The Eoldiei emolicd on for a dozen ol 
days after having been wounded; and, having ligbted his pipe for the last 
time, died suddenly, keeping it still in his mouth. These cases are, there- 
fore, attested by at least two medical witnesses. 

Dr, Armand says that soldiers who receive their deatb-wonnds in Che heart 
mi and rest in the same manner as those do who are killed by injury of the 
brain, though the death is not so instantaneous but that It may allow an alti- 
tnde, which, so to speak, is active. We have seen, among others, a Zouave 
struck fhirly in the chest, who was brought together, or doubled upon bis 
musket, as if taking a position to charge bayonet, his fam full of energy, aa 
if advancing, witb an atCiCude more menacing than that of a lion. 

On the other band, an AosCrian, who had died by hiemorrhaEe fVoni a ball 
which had divided th% crural vessels, whose agony had been of some dura- 
tion, as proven by the blopd In which bo was bathed, presented the altitude 
of supplication; he lay on his back a little bent to the right, his face and 
eyes turned towards the heavens, both bands joined together, with the 
Bngora interlaced and contracted. The man died in the attitude of prayer. 
In fact, religious Ideas appeared to have prevailed qnile exienslveiy among 
the Austrian soldiers, as well as among the Russians in tbe campaign In the 
Crimea. 

In wonnds of the abdomen, as the agony was more or less prolonged, Ihe 
pains were intolerable, attended with vomiting and biccoogh; the face of 
the corpse was generally found contrneled, the hands and forearms crossed 
and closed upon the abdomen, the body doubled upon Itself, and resting on 
the side. 

At Ponte Yecchio dl Magenta, a Hungarian hussar, hilled (as was bla 
horse), remained nearly In the saddle lying upon tbe right side, having the 
point of his sabro in advance, in the position of a horseman when ehorEfng. 
He bad roses still fVesh In his tolpak, his forehead [fterced with a ball; big 
borse was riddled with shot in the head, and both had died simultaneously. 
This case was witnessed by Dr. A. Renard. Dr. Armand reUles a parallel 
case which occnrred to an Austrian artilleryman. 
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At Melejiano, several French aolJiera while chnrjting bnyonet fell, mortally 
wounded wiib gnipe-shol; ibcir faces rested on the (pnatid and their buyo- 
nols pointedin advance. 

At Mai^nta, Hmong the sloin strewed upon the battle-gronnil, several 
Aiiatrian officers were recognized of dlJtinKuished pbysioKnomy, dressed 
wilU the n(ni09t care and propriety in glossy Rioves; one might Bay that 
they had nffectedty made their toilet In anticipation of death. Their fine 
blond bends of hair and regular features, for (be most part different from 
the common soldiers, had the expression of bravery and resignation- 
Next lo such a vast panorama of death, the dead-house of the Charity 
Hospital of New Orleans, during a great epidemic of yellow ftvor, may 
claim a place. The physiognomy of the yeilow-ftyer corpse is usually sad, 
sullen, and perturbed ; the countenance dark, mottled, yellow, livid, stained 
with blood and binck vomit, and swollen ; the eyes prominent and blood- 
Bhotten and yellow. The veins of the face and of the whole lH>dy often 
become distended; the whole expression Is less calm and placid than la 
most other corpses, especially such aa have died of htcmorrbages. — Dr. B. 
J}owleT in N. O- Medical and Surgical Journal. 

STATISTICS OF CONSDMFTIOIf. 

At a recent meeting of the American Geographical Society, New Tort 
City, an elaborate paper was presented by Dr. H. S. Millard, " On the Facts 
and Statistics of Ckiusumption throoghout the World." Some of the points of 
interest emiiodied in this commnnlcfition are as follows : — 

It has been esdmatcd that about one sixth of ail the deaths among the 
human race occur ftom consumption. In New York city it destroys one 
third more lives than all the other diseases of the respiratory organs, snch as 
bronchitis, congestion and Inflammation of the lun^, catarrh and influenza, 
irboopiDg-^ougb, asthma, etc. No climate is exempt from its sway, but it 
exerdsea ita remorseless rule in the fVosty climes of the nortli, in the scorch- 
ing heats of Africa, and In the more genial atmosphere of the temperate 
lOnes. In using the word " consumption," the spealtet said lie relferred to 
that variety of phthisis characterized by a deposition of tubercles in the res- 
ph«lory organs. Dr. Caspar, in 1847, from a table of 60,000 deaths occurring 
Trom various diseases, within twenty or thirty years, found that the ratio of 
deaths by consumption to deaths from other diseases was aa 1 to 5.7. He 
(the speaker) had fbund, from a table he bad lately constructed, that of 
2,771,728 deaths trom all diseases, between 1804 and 18ii0, iSS.HBi deaths, or 
1 in 5.1, were caused by consumption. These deaths occurred in almost every 
variety of climate. There are, however, some countries in which consump- 
tion la entirely unknown. There has been no material increase or diminution 
of the disease. Statistlca of the city of London, kept for tvro hundred and 
thirty years, show that from llSa) to 1740 it caused 6.6 part of all the deaths, 
while fVom 1740 to 1830 it caused 4.6 part, or nearly one third as many more. 
Since 1830, however, the deaths have seldom exceeded one sixth pact of the 
whole. In New Yorlr, fVom 18M to 1820, the deaths by consumption were one 
in 4.2; fh>m 1820 to 1836, 1 in 5.4; ih>m 1835 to ISSO, 1 in 6,5; and from 1818 
to I&'jO, 1 In 8.4fl. There ia no donbt that it has atcaiiity declined since 1805. 
In Boston, fVom 1810 to 1818, the deaths by consnmplion were abont 1 in 7, 
Since then there has been a gradual decrease till 1915, when it caused about 
I death in 6.5, While consumption pretails hero to such an alarming extent. 
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In England, where ft more eqna'ile climate exists, the proportion of deaths 
tnto this disease Is much Itii^lier than in America. Tliis mijcht, however, be 
owing lo the hnmidity of iho atmosphere there. Mere terapcrawre, or the 
dltTGren(« of a tew itejn^icg of laritude, baa liltio to ilo with its prevalence. 
In Sew York city, which has a mean annnal temperftture of 50", the deaths 
arc 1 111 B.4I), while in Charleston, which is situated S~- further south, and has 
A muan annual lempeminre of 64°, tliev are 1 to 6.7. In Philadelphia, with 
a mean lemperatuTe of nearly 5V, the deaths by consumption aie 1 in 8.9, 
In Providence, with a temporaturo the same as New Yorlc, the proportion is 
1 to I}. In Chicago it is I to ID. In New Orleans, whicli has a mean temper- 
ature of 07°, the proponion in l&W was I to 11.7. In Memphis, in 1850, it 
was I to 11.3. And in Brooklyn, m>m 1818 to 1810, it was 1 to 8.11. In the 
United States army there are about thirteen cases of consumpUon to every 
thousand men. The greatest number of cases occur on those posts located 
lietween 36° and 35° of lon^itudB, in Alabama, Florida, and Mississippi, 
including the cities of Charleston and New Orleans, which are characterized 
by hich lempcralura and excessive moiatnre. The stations in Texas and 
California show the smallest proportion of deaths fVom consumption. Prob- 
ahlj the smallest proportion of cases anywhere in the United States is in New 
Mexico, where the deaths are only about 1.3 in every thousand men. Hish 
elevation, cold, equable climate, are not ealenlaled to the lar^ developi 
of consumption. Ttie regions of the high latitudes enjoy almost entin 
munity nvm the disease, and in Iceland and among Che Esquimaux itisn 
if ever linown to occur. It is also a rare disease in Upper Russia and West- 
em Siberia. In Alexandria, situated in the tliirty-flrec deitree of latitude, 
with an atmosphere saturated with saline vapor, consumption is almost 
wholly unknown; and in TeherMi, Persia, sitnated in latituile 35^, with s 
elevated position and rarefied air, it is very rare. Tlie medical statistics < 
the British army afford much valuable information In rei^ard to the prevalcni 
of the disease in different ports of the world, and give a correct impreasiu 
in relation to the influence of certain varieties of climate. From these h 
find that in the United Kingdom S.5 men in a thousand were attacked by co: 
sninption. ^a the West Indies, lietween the tenth and nineteenth degrees 
north latitude, there were twelve in a thousand. These returns show how 
erroneous are the views generally entertained in regard to the influence of 
the climate of the West Indies, or of a warm climate, per se, in arrestln<; the 
development of consumption. In two of the stations of the Mediterranean, 
namely, Gibraltar and Malta, long noted as salutary retreats (br consumptive 
patients, it is actually more prevalent and Atal than in Canada and New- 
fonndland. with their long, cold winters and vicissitudes of climate. In Can- 
ada 6.5 per 1000 men are attacked, and 3.8 die of the disease. In Gilirallar 
7 are attacked, and In Malta 6.7. In Bcrmnda, with a great nnifbrmiiy of 
climate, 8 per 1000 men are attacked, and 5.1 die, while In Newfoundland the 
deaths are only 4 per 1000. While on the one hand, therefc 
is rare or tmknown in those countries sitnated in high latitudes, wo find Ihid 
it fVeqnenlly exists in its ic 
In all India, out of ten i 
nearly 15,000 men, during 
attacked. 

Madeira, between the thirty-second and thirty-third degrees of north li 
tude, with its balmy atmosphere, perpetually summer temperature, the Ih 
:r showing a variation otdy of 10°, and the mean annual temperali 



.,Gt)tH^lc 



zo6i,oaT. 375 

being 63°, seems, of all rhc ronnCrics Id the world, ttfat fitted for the mitiga- 
tion and nrrest of consumptive conditions. Patients who came here Utq 
three or fonr years longer llian llie 011110817 duration of tlie diaeaae in Eng- 
land, and large numbers have resided in the island in perfect health, while 
their brothers and sisters have fallen victims <o Ibe disease at home, Havre, 
situated near the sea, with a fVee circulation of air, is nearly exempt Ttom. 
the disease. At Rome ailout one twentieth, and at Naples one eighth of the 
deaths oeeur f^ra eonaumption. 

The theory that the sea BOmetimca acts as a preventive or palliative of con- 
sumption is confirmed by statistifs. Out of an aggregate English naval 
force of ia,942, in the Bay of Bengal, In 1812, 39 were attacked and 15 died 
of eonsnmptioQ. In an aggregate mititary force of 14,590, on the island of 
Ceylon, in the same latitude, 78— jnst douhle the number — were atlaclted, 
and 51 died. From 18T0 to 1836, of an effective total of 150,770 British sail- 
ore, stalioned in every part of tlie British dominions, ftom the Cape of Good 
Hope to North America, the deaths by eonsamptton were 1.7 per thousand 
men. In the British army the ntuubei of deaths per thousand by consump- 
■ tionis4.09. 

Dr. Caspar, from tables kept at Berlin, shows that the difference in mort^- 
ity tmm consumption in vai^oos winters has no connection with the dilfer- 
ence in temperature, in the coldest and wannest weather the mortality being 
the same. In a table of 212,i(n deaths from consumption in the principal 
cities of the world, the deaths were, hi the spring, 61,945; winter, 55,306; 

Consumption is not necessarily more prevalent In large than in small ciclas, 
though the rural district* are less liable to its development. 

ConsumptioD is a mre disease among African negroes, bat the predispo- 
sition is increased when they leave home. 

The proportion of deaths among gentry and professional men is 16, among 
tradesmen 38, and among laboring men 30 per cent. Among pressmen In 
printing oBlces 31 per cent, die of consumption, and of those coaSned in an 
nnvar}'ing position 71 per cent. 

From the various facts presented, the speaker deduced the fbllowing con- 

1. That climote is the most powerilii agent hi modiiying and controlling 
its prevalence, 

2. That there are certain varieties of climate inimical to the development 
of eotisumption, and of these the most onfivorable are, first, those character- 
ized by extreme and varying cold; second, climates characterii:ed by a cool, 
dry atmosphere; third, those which havo a very high temperature with but 
a moderate amount of moisture, 

3. That those climates most favorable to consumption are those which have 
ft high temperature and moist atmosphere, and those which are characterized 
by great variations in the daily temperature. Humidity seems most fttvor- 

' able and dryness most unlkvorable to cousumplion. 

4. That the liability Is Increased by insufficient exercise and confined air. 

5. That it is more prevalent among females than males; on land than on 
the sea; and that the period of its greatest mortality ia between the ages of 
twenty and thirty. 
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VITAL STATISTICS OF GREAT BRITAIN. 

According to the report of Ihc BritLsh ResisMr General for 1859, It is esti- 
mated that the populiitluii uC great Britnln, — En^lHDd, Irelanil, Scotland, 
and WaieB, — in the roiddle of 1858, was 23,626,334, and the exeess of 
births orer deaths In ttie year was ai6,488. The numlwrof chlidren bora 
alive waa 659,6761 351,346 persons were married, and S13,1S8 died; so that 
on an afemge upon overj day in the year 20S0 children wefe horn, 902 per- 
sons married, and 1405 died, leaving a gain of 673 as the result of tbo day. 
Bather more than twice as many are bom in a year as are married. To 1000 
persons livin>; in the two countries, ttie bfrthi in the year were 34 in Great 
Britain, 27 in France, — a very strikinf; difTcrence. The deaths, 23 in Great 
Britain, 24 in Franee. Persons married, 1S.5 in Great Britain, 1G.9 In France, 
— a very near equality. 

In Eniiland and Wales, to every 1000 girls, 1043 boys were bom, and 102 
males died to every 100 femalea; bat there are more females than males liv- 
ing in Ensiand, and out of equal numbers livin;;, 103 males died to every 
100 females, the average in twenty-one years being 107. The births are ■ 
always most nainerous in thn Srst half of tlie year. There were 41.303 chil- 
dren horn out of wedlock In the year, or one in every fillcen of all the chil- 
dren bom alive. The proportion of boys aiiion{; the illegitimate births is 
larger than among the legitimate by about 2 in every 100. The marriages 
of miliars incrcnae. The proportion of minors in 10.000 persona marrying 
increased fVom 883 in 1843 to 1212 In 1858. The marriages in 1838 were less 
than the average. The mortality was high. The namber of merchant sea- 
men at sea is raleulated u 177,833, and 3486 deaths at son among this clasa 
are reported for the year. 

BTATISTICS or SUICIDE. 
A. work on suicide, recently pid>lishcd by a Frenchman, M. Lisle, statee 
that in France, trom 1836 to 18.')2, inclusive, there wore 32,l2r> suicides, or a 
mean of 3060 a year. Before lS36 the proportion was I suicide to every 
17,693 inhabitants. In 1836 it was 1 for 14,207, and in 18-'f2 it had risen to I 
for B340. Ill 183S and 1839 England hud 1 suicide for every 15,900 Inhabit- 
ants; France 1 for every IS.'ISJ. Between London and Paris, for the same 
years, the difference Is yet more remarkable, the fljfures being, for London, I 
In 8350, and for Paris 1 in 2321. The north of Franee is the most proliQe in 
snicidee ; nearly half of the whole number belongs to the north, which has 
increased its own ratio by one-lhird. The north has 1 in 6483, the east 1 in 
13 &'>5, the south 1 in 20,437. The department of the Seine, which includes 
Furls, has risen with frlghtTal rapidity; but Paris and Marseilles, and all 
large centres, are the foci of suicides to a very striking extent. Russia stands 
the lowest of European states in the scale, her suicides being only 1 in 
49,183, while Prussia has 1 in 14,404, Austria 1 In 20,900, New York 1 in 
7797, Boston 1 In 13,500, Baltimore 1 in 13,630, and Philadelphia 1 hi 11,873. 
The author maintains that suicide is not always a sign of mental alienation, 
but, like every other human movement, obeys flxcd laws, and tliat henco, 
year by year, it can be confldenily predicted how many out of a certain 
population will commit suicide. The opinion is expressed that climnte ha» 
little to do with the matter, and the author says that in latitndo from forty- 
two degrees to flfty-four degrees the proportion is 1 in 38,883; from fifty- 
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Tees to sixty-fbar degreea, 1 in Sflg'tTT. Tet the last tl^res inclade 
and St. Petersburg, and represent a much more rigorous, damp, 
I, and Joyless climate than the first. 

HEIGHT OF THE HUMAN SPECIES. 
M. Silbermann, eecretary of the French section of the Association for 
International Uniformity of Weights and Measni'en. shows that the uveran;e 
height of the male and female population of France, taken in a certalD post' 
tion which he names the " gaomotric," Is l.BOOIMO metres, or two metres If 
(in the same posilioni the hands are comfortably extended over (he head. 
Two Individuals laid lengthwise, with fingers touching, would thus messm^ 
ft>nr metres, which he terms the base of the harmonic proportions Of the 
bamaa race. Thus ihia harmonic base Is four times one metre, jnst as the 
meridian is four timea tea million metres, and the relation of the two Inte- 
gers is as 1 to 10,000,000. From these considerations he draws proof of the 
equality of the sexes, as they exhibit woman, not as a complement to the 
male portion of creation, but as constituting of right half the human fam- 
ily, " as determined by Christian philosophy and the laws of the most civil- 
ized people," in which latter category we cannot, according (o this text, at 
preseni be arranged, as oar law still commits the barbarism of re^rdlng a 
married woman as completely merged in the existence of her bashand. 
Pursuing his catcuIationB, M. Silbermann arrives at the concloEioa that the 
avcrH»e liei;;ht of the human race has remained unchanged since the Chal- 
dean epoth, four thonsand years affo. 

Human Proportrons. — M. BonomI of France, In a recent publication, 
describes a, carious invention of the English sculptor, Glhsun, for producing 
strictly geometrical elevations of the human figure, which accord exactly 
with the proportions assigned to it In the "Canon of Vitruvius." This 
canon Is supposed to be founded on the celebrated proportions laid dowh by 
Polycletus. They display some most curious geometrical relations between 
the parts of the liuman figure. Tbas the measure from the crown of the 
head 10 the sole of the tbot is exactly e<]ual to the measure ftom the extrem- 
ity of one hand to (he eJttremlty of the other when the arms are extended! 
the face, from the chin to the highest point of the forehead, whence the hair 
begins, is a tenth of the whole stature; so also the hand, from the wrist to 
the extremity of the middle finger; the length of the foot is a sixth part of 
the height of the entue fteme. 

ON THE COLOIUNG-UATTKR OP CERTAIN FEE8H-WATEE SHELLS. 

At a recent meeting of the Philadelphia Academy, Mr. Lea read extracts 
from letters of Dr. Lewis, of Mobawk, N, T., On the subject of the coloring- 
matter of the nacre of the genus Unio, and exhibited some fine specimens to 
lllastrate the subject. Tbe following extracts will (\illy convey Dr. Ijcwis's 
ideas on this salijeet, which has much inteiest with the naturalist: — 

1 hinted something about Unfoaes being colored with an oxide or salt of 
gold. My reasons tor this are derived ftuni observing some singalac phe- 
nomena in colors on submitting shells to (he action of chloride of gold, and 
then bringing them in contact with tin. 'Whethec a stannale of gold formed 
and precipitated on the sheila or not, I cannot say; but the colors were veiy 
much Intensified. It la to be remarked that the colors of such shells as Unio 
33* 
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cangihniUui and of (7. Bgameatinut, when coloi«d, are snch u reinlC ttom the 
presence of gold In a atate or atomic diriaioD and dissemination in a semi- 
opaqae body. I think nitro-mnrlalic atld, with a minute trace of gold in it, 
if applied to Bhella,willproilncecoiora,l)ut I neier have satisfactorily denion- 
Btrated this. Hy observatlona are derived IVom having once naed acid in 
vblch waa a small qoantJty of gold, too email to be rectumed. 

I notice tbat colora are most brilliant in ref^ona where gold may be ma- 
pected. In the lake regiona of the Western States minerala are abnndant, 
and the conditions are not incompatible with the supposition that gold Is 
sparingly disseminated among them, in quantities too small, perhaps, to b« 
■Tailable, but no doubt it la there. 

As retards colors in the nacre of Vitiona, you are correct in saying that 
Vniona are colored where tbere ia no gold. But there are some apecieB that 
arc not colored unless yon And tbem in some paiticolBr lo<?a]itics. If tliat is 
taken into consideration, we ahall, perhaps, be mora read; to accept the gold 
theor;. Hodem Investigations show that gold exists In aolls that, imtil they 
were rigidly tested, were not snepected to contain it. In fact, I am disposed 
to believe that gold la more universaUy disseminated Chan is generally sup- 

Bnt the qaestion Is one I take no paiticnlar interest in, except that it pra- 
senta itself incidentally. I know one fhct that yon also know : that of two 
streams prodncing identically the same species, one will give a targe [iropor^ 
tion of white nacres, and the other will present colored nacres; and nsually 
we aleo notice another phenomeqpn, a greater brilliancy of nacre where rich 
colors abound. In ttiis case, I have my private opinion that gold produces 
Its peculiar tonic effect, fbr tonic it ia under certain circumstances, by 
Increasing the secretions. 

To have gold In a shell, it is not necessary that it should be an oxide. It 
is only necessary it should have been received into the dreulation of the 
animal in solution, as chloride, or some other possible aolnblc form that 
chemiatry haa not broagbt to Itghtj and, when opce in the circulation, it 
may lie eliminated, by being deprived of its solving principle, and excreted 
or secreted with the ottier solid mat^r tbat entera into the formation of the 
ebelL The stannaie of gold, or purple of Caasina, may Im wholly deprived 
of the tin associated with it, yet retain its purple color, and lis condition of 
atomic division, if so yon are pleased to call It. Bat I only offer this as sug- 
gestive of something Ibr Chose interested to tbllow ftanher. I am not enough 
of a chemist to develop any facta out of a suspicion of this kind. 

Mr. Lea remariced, after reading the above extracts, that the purple, pinh, 
and salmon colora of many of our American TJnionida bad had his atteotioa 
IVom the period of his iirst studying tbis beaucirul and interesting fkmily, 
more than thirty years alnce. Without having experimented himself npon 
tbem, he was aware that no chemist had been able to detect the presence of 
a metal or other elementary body. He therefore thonght it likely to be 
caused by the presence of some organic body which had not yet been 
' detected; such la snpposed by chemiala to be the case with the colored fluates 
of lime, colored quartz, etc. What Dr. Lewis states as regards the colora 
being more fVeqaent and more intense in tbe waten of Michigan, and in the 
streams leading into the northern great lakes from Che aoDthoni side, is very 
true. Tbe Unto r«c«us is usually white in the Ohio, though sometimes tinted 
with purple and salmon-color, while in the more northern waters it is usu^ly 
of a fine, rich purple or salmon. Two specimens IVom the upper Mississippi, 
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tirongbt bj Dr. Cooper, were e:<hibiled b^ Hr. Lett, which were of exqniiits 
purple nod uklmon. The [Tnio liyomentinia has probably ncTCr been fonnd 
pink or purple in tbc Ohio; while M Grand Rapids, tliuh., those with aflne 
pink and salmon-color are very common. The Mari/arilana iiuo-garilifera of 
Columbia river and its tributaries has a Sue purple nacre in almost all tbo 
speinmeus, rarely white, while those in the rivers of PcDnsylvania, Connec- 
ticnt, and Maasachosetla are almosC niiirersally white, a» those trom the 
northern part of Europe are also. 

Dr. Draper had informed Mr. Lea that he had calcined some of these 
purple ahella, but that the; had burned white, and he had not delected any 
merallic sabstsnce in their compoailioa. The suhject was certainly one w^ 
worth the pnrenii, as no donbt could remain that the color was derived tmta 
Bome fbieigo subsiaoce entering into the composition of Kune individuals, 
while others were fVee trnm it. It was not an uni^mmon case to find tlie 
dorsal portion of the nacre to be pink or pnrple, while the other portions 
were white; and ibis was also sometimes the case wilh the cavity of the 
beaks. Hr. Lea did not beliere the color arose, as some persons supposed, 
itom the strocture of the surface of the nacre dividinfi; the rays of light by 
thin laminations. This division of color was exhibited in almost every 
species, and is what nator^ists call the " pearly hue," onenttmes of great 
beauty, but quite a diBfereot matter (Vom the pink, purple, and s^mon-color 
of the mass of the carbonate of lime composing the substance of the valvea. 

ON THE HDMBEB OP TBE DiaONlD.£ IB THE TnTITED STATES. 

At a recent meeting of the Philadelphia Academy, Mr, Isaac Lea gave the 
following statement respecting the nnmber of the Umonidas in the United 

State*:— 



i to thcsa may be idded, for North America, 
known to Inbibit Mexloo, Hondnns, Cen- 
tral Amerlsa, and one in Canada, 



fll7 

Mr. Lea further observed that we have not in North America either of the 
genera Triquebv (Hyria, l-am), Priiodoa (Cialalia, Lam.), Momaaidjfiaa, 
Mgcelopai, B^fisandoata, or Plagiodon. They are all emphatically South 
American types, while there does not seem to inhabit the southern half of 
America a single species of Margarilana {Alnmnodonia, Say.). Ferussac has 
described a species {A. incurm) as coming fti>m South America, but there is 
reasonable doubt of it. The Monoamd^aa and Margaritana seem mutually 
to replace each other. The Uttiona and AnodotOa pievail in both parts of 
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the continent over all the other genera, both as to numbers and nniTersalitj 
of distribulioD, The genos Mulkiia {AcoeUa, D'Orb.) has 011I7 been found 
in the tribularias of the Magdalena, in Nev Granada. 

In reflecting on the profusion of this kind of animal lift in the United 
SCatea, tbe naluialiat is aBtuniiihed at the great nnmber or forma chatacler- 
isdc of the various species; and ha Is the more struck with the extent of it, 
when a comparison is made willi tbe small number of species which inhabit 
the continent of Europe, there not being in the fresh waters of that quarter 
of the globe more, perhaps, than ten species; viz. seven JJnionea, one Mar- 
garilaun, one Utonocond^aa, and one Anadonla. Mr, Lea stated that he bad 
taken great pgius to procure Epecimens iVom all parts of Europe, and he was 
satisfied that there were ninety-eight synonyms made by European authors 
for the single species of (Jnodonlu cj/gnta, Drapamaud, the M]itiiai cj/gneat of 
Liunrens, and the synonymy is nearly as pcofbsoly eironeoiu in Onto pic- 
turun, JJnio tumidia, (7nio Battana, and TJmo liUondi*. 
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ASTRONOMY AND METEOROLOGY. 



NEW PLANETS. 



Five sjldilional sstcroidal planets have lieen discovered dnring tbe past 
jear, making the whole nnmbet now recoimUeil aixcy-cwo. 

The flftj-eighlh asteroid whs disi-overed March 24th, 1860, by Dr. Luther, 
of the Obscrviitorj at Bilk, Germany, and has received the name Conrordi'a. 

The flfly-niiith asteroid was diecovered by M, Golduchmitlt, of Paris, Sep- 
tember 9th, and has received the name of Dana, 

The sixtieth asteroid was discovered by M. Chacomac, of Paris, September 
laih, 1860. 

The eixty-tlrst asteroid waa discovered September Ulh, 1660, by Messrs, 
ForBtcr and l£BBer, of Berlin, Prussia, and has received the name of Enilo. 

The sixty-eecond asteroid was discovered by Hr. James Ferguson, of the 
Katjonal Observatory, Washington, D. C, September ISch, ISGO, and has 
received tbe name of Titaaia. 

VEGETATIOH ON THE MOON'S SUBFACE. 

On the surface of tbe moon mv seen numerous streaks, or nanow lines, 
about a hnndred in namber, which appear, perhaps, more like long, narrow 
forrowB than anything else. Sometimes they spread themselves on the lunar 
disk in straight tines; sometimes tbcy are seen slightly cnrved; in every case 
they a;re shut In between stilf parallel borders. It has ot\en been supposed 
that these Hirrows, the true nature of which has hitherto remained unknown, 
represent the beds of ancient, dried-np rivera, or rivers that have not )*et 
erased lo flow. Other astronomers think they arv streams of lava which 
have been vomited by lanar volcanoes, and which reflect the li^ht of the sun 
with more intensity than the ailjacent regions. M. Schwabe, a German 
astronomer, etideavors, however, to givo them another explanation. He has 
published in the Ailmumiicht NachricMen some flicts which tend to show 
that these lines are the result of a vegetation on the surl^we of the moon. 
According to the aatbor, if the surface of the moon be examined attentively 
with a good telescope and a proper illumination, we discover beiwecn tbe 
Unes or luminons throws of the high mountain called Tycho, anil on different 
other points, a quamity of very delicate parallel lines of a greenish lint, which 
wore not visible some months before the observation, and whiih disappear 
some months alter, to return again in tbe proper season. These lines, which 
■re doAer thaa the BcttAC^it parts, are apparently th« rc«alt of vegetation; 



■iCt)t)gle 



882 AHNUAL OF SCIEIITIFIC DISCOVERT. 

and it is this TtgetaHon which makeg Ihe sterile parts of the moon appear 
•a bright Inmlnom streaks. According to M. Scbwabe, these lines of vege- 
tation are more particnlari; visible In the very bright pans of the moon, 
which are drcomsciitjed by a number or paiticolarly prominent moontMa 

LEVERKIER'S NEW PLANET " VULCAN." 

On tbe 2d of Jununrr, 18(30, M, LeTemer commntiicatai] to the Academy 
of Sdences a remarkable paper on the theory of Mercury. Iq studying the 
twenty-one transits of that body over the sun between 1697 and 1348, he 
found that the obserratlons coald not be repreacnled by the received ele- 
ments of tbe planet, but thitt they could be all represented, nearly to a 
second, by aatpnentlng by thirty-eight seconds the secular motion of the 
perihelion of Mcrcuiy. In order to justify sach an increase we must in- 
crease the mass atffibuted to Venus one-tenth at least of Its value, which, 
from sixty years' meridian obscTvecions, has been found to t>0 (be four 
hundred thousandth part of that of the sun. If we admit this increased 
mass of Venus, we must conclude, either that the secular vnriition of the 
obliquity of Ihe ecliptic, deduced from observations, is affected with etroiB 
by no means probable. Or that the obliquity is changed by other causes 
wholly unknown to us. If, on the other hand, we regard the variation of 
the oblfquity of (he ecliptic, and the causes which produce it, as well estab- 
lished, wo must belicvcthat the excess of motion in the perihelion of Mercury 
Is due to some unknown action. 

" I do not intend," gays M. LeVeirler, " to decide absolutely between these 
two hypotheses. I wish only to draw the attention of astronomers to a grave 
difficulty, and to make it the sulijcct of a serious discussion." We must, 
therefore, as be suggests, And a cause which shall Impress upon the periho- 
lion of Mercury these thirty-elicht seconds of secular motion, without pro- 
ducinf; any other sensible elfect upon the planetary system. 

M. LeVerrier then shows that a planet between Mercury and the sun, the 
size of Mercury, situated at half hts mean distance from the sun, if moving; 
in a circniar orbit slightly Inclined (o that of Mercury, would produce the 
thirty-eight seconds of secular motion in bis perihelion. But when he con- 
siders that such s planet would have certainly a very great brightness, he 
cannot think that it would be Invisible at lis greatest elongation, or during 
total eclipses of the sun. 

"All these difficulties," he adds, "disappear. If we admit. In place of & 
single planet, small bodies circulating between Mercury and the sun; " and 
be tbiuks their existence not at all improb^le, seeing that we have already 
aringof fifty-eight such bodies between Mars and Jupiter, 

A short time subsequent to the publication of this paper, M. LeVerrior 
received a communication IHim a physician In very humble circumatances, 
in the little (own of Orperes, In France, — H. Lescarbault, — staling that he 
had " actoally discovered on intra- Mercurial planet making a transit across 
tbe disk of the sun." 

The circumstances of the ca.ie were briefly as follows : — 

M. LescarbauU, who had studied aBtronomy solely from a love of the 
science, conceived (he idea, as far bach as 1845, of observing systematically 
the snn, with a view of seeing whether any planet other than Venus or 
Mei'coiy could be detected In making transit across the lolar disk. Ha 



.,Gt)t)gle 



ASTBONOUr AKD METEOKOLOGT. 38S 

sccordlDRly proTJded and arranged a mdo upparaCns, and commenced 
observing, wbencver the duties of hia professlou afToriled bim eufBclent 
leisure; and at length, on the 26th of March, 18.18, about four o'clock in ihe 
afternoon, he bbw b small dark body enter the eun's disk. lis circumference 
was vfell defined. Ita anRular diameter, aa aeen from the earth, was rery 
small; and be estimated lias less than one-fourth the size ofHereury, which 
he had seen with the same telescope, and the same magnifi'liiK power, when 
it passed over the eun on the 8th of May, 181S. His calculatlona IVom his 
data also led him to the conclusioa that the planet's distance from the Ban 
was about 0.1427, its period less than twenty days. Its ascending node situ- 
ated at about thirteen degrees of longitude, and Its inclination betvteea 
twelve and thirteen degrees. 

Pusseesed of a sensitive and reserved nature, and doubting the reality of his 
discovery, M. Lescarbault hesitated to make it known, aud It was only arter 
vainlj waiting nine months, to verify his observation by another vieiT of the 
object, that he prepared a letter, narrating what he (bought he had seen, and 
Bvnt it to LeVenier. The latter, coneldetlni; that his official position (Direc- 
tor of the National Observatory) required that he should protw snch state- 
ments to the bottom, aod prevent the EDccess of anything like an attempt 10 
palm oiT a fraud on the public, at once visited Orgeres, and, accompanied by 
a single IViend, made his way direct and nnannonnced to the honse of M. 
Lescarbault. The (bllowing graphic account of what hero passed is given 
by M, Moigno, in the "Cbsmoa," and is stated to be given nearly as recounted 
by M. Li Verrierfomi assembly of friends on his return: — 

On their arrival, M. LeVerrler knocked loudly at the door, which was 
openefl by Ihe doctor himself, but bis visitor declined to give hia name. The 
simple, modest, timid Lescarbault, small in stature, alood abashed before the 
tall LcVorrier, who, in blunl intonation, addressed him thus : " Ic la then 
you, sir, who pretend to have discovered the inCrvMercurial planet, and who 
hare committed Ihe grave olfence of keeping yonr discovery aecret for nine 
months! I warn you that I have come wilh the Intention of doing Justice to 
your pretensions, and of demonstrating either that yon hare been dishonest 
or deceived. Tell me imequivocally wliat you have seen." The lamb-like 
doctor trembled like an ospon-leof at thia mde aummona, and stammered ont 
the following reply ; — 

" On the S6th of March, about fbnr o'clock, I turned my telescope to the 
sun, when to my Burprise I saw, at a small distance IVom lis mai^n, a black 
spot, well defined, and perfectly round, advancing upon the disk of the snn. 
A customer called me away, and hurrying blm off as faat as I coald. [ came 
back (o my glass, when I found the round spot had continued Its transit, and 
I saw it disappear ih>ni theopposite margin ofthe sun, after a projection upon 
it of an hour and a half." — " Ton will tben have determined," asks LeVer- 
rler, " the time of the first and la^C contact; and you are aware that the 
observation of the first contact Is one of such extreme delicacy that profes- 
aional astronomers often fftll In observing it?"— "Pardon me, sir," replies 
the doctor, " I do not pretend to bave seized the precise moment of contact. 
The round spot was upon the disk when I fltsi perceived it. I measured 
carefully its distance from the margin, and, expecting that It would describe 
an equal distance, I connied the time which it tookto describe this second dis- 
tance, and I thus determined approximately the instant of its entry." — "To 
count the lime is easy to say, but where Is your chronometer? " — " My chro- 
nometer is a watch with minutes, the faithful companion of my piof^ssiooal 
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Joamev^" — " Wbnt! wftb that old watch, ebowing only mlnntes, dare yoa 
tnlk of ealimnticiB seconds? My prnpitions aro already lOO well founded."— 
" I'lirdon mc," was tlie reply, " 1 have also a pendulum wblcb nearly beau 
neconds."— " Show me this pendulum," saye iJiVEirier. The doctor goea up 
atain, and brings down r silk tbreait, to wbicb an ivory bull was suspended. 
"I am anxioua to see how skilfully yon can thus reckon seconds." The 
lamb acqnlescea. He fixes the upper end of (bo thread to a nail, and after 
the ivory ball has come to rest, be draws it a little rrom the vertlcnl, and 
counts the number of oscillations eorree ponding vrllli a minute on his natch, 
and tbus proves Ibat his pendulum beats seeonda. " This Is not enough," 
repliee the lion; "it Is one tiling that your pendulum beats seconds, bat it is 
another that yon have the sentiment of the second beaten by yonr pendulum 
in order tbal you may count the seconds in obserrlng." — " Shall E venture to 
tell you," says the lamb, " that my profession is to feel pulses and to count 
tlieir pulsations? My pendulum puts the second in my ears, and I bave no 
difflcuity in counting several snccesslve secouds." 

"Tills is all rery well lor the chapter of time," says the director; " but, in 
order to see so ddlcate a spot, jon requhe a good telescope. Have you 
otie?"^ "Yes, sir; I have 8ni?ceeded, not without difBcnlty, privation, and 
sutferinij, to obtain for myself a telescope. After practising much economy, 
I purchased from M. Cauche, an artist little known, though very clover, an • 
ollJeo^^lasB nearly four inches In diameler. Knowing my enthusiasm and 
my poverty, ho gave me the choice among several excellent ones; and, as 
soon as I made the selection, I mounted it on a stand, with all its parts; 
and I have recently indulged myself with a rcTolvin); platform, and a revolv- 
ing roof, whic'h will soon be in actioti." The lion went to the npper story, 
and satisfied himself of the accuracy of the statement. " This is alt well," 
says he, " in so far as tlie observation itself is concerned; hut I want to see 
the original memorandum which you made of it," 

" It is very easy," answered the doctor, " to say you want it; but though 
this note VB£ written on a small square of paper, which 1 generally throw 
away or bum when it is of no ftirlher use, yet it is possible I may still find. 
It." Rnnning with tear to his ConrrauKiiuv dei Temps, be finds the noto of 
the a6lb March, IStlS, perfbrming the part of a marker, and covered with 
grease and laudanum. The Hon seizes it greedily, and, comparing it with 
the letter which H. Valine had brought him, be exclaims : " But, sir, yon 
have Msifled this observation; the time of emergence is four minutes too 
late." — "It is," replied the lamb. "Have the goodness to examine more 
narrowly, and yon will find that the tour minutes is the error of my watch, 
regulated by sidereal time," — " This is true; but how do yon regulate yonr 
watch by sidereal lime?" — "I have a small telescope, — here it is, — which 
you will Hnd in such a state as to enable me to tell the time to a second, or 
even to some (Vaelions of a second." 

SaUsfled on this point, L«Verrier then wisiied to know how he determined 
the two angular coordinates of the points of contact, of the entry and emerg- 
ence of the planet, and how he measun^ (he chord of the arc which separates 
these two points. Lescarbault told him that this was reduced to the measur- 
ing the distances of these points tmta the vertical and the angles of posi- 
tion, which be did by the systems of parallel axes we have mentioned, and 
the divided circle of card-board placed upon his finder. 

LeVenier next inquired if he had made any attempt to deduce the planet's 
distance troia the sun from the period of four hours which it required to 
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describe an entira diameter of the stm. The doctor eocftssed that he had 
made attempts to do this, hat, not being a mathematician, he had Dot xuc- 
ceeded; anil that thia failure wsj the reasoo wh^ he had delayed the annoauco- 
meat of liis diatovery. LeVerrier having asked for the rongh drangiit of 
these cah-ulatlons, the llo<^tor replied : " My rough drsughu ! Paper is ratber 
■carce wiib ns. I tun a joiner, as veil as an satrooonier. I cateulate in my 
irorkshop, and I irrile upon the boards i and when I am done, I plane tbem 
off and begin a^n. But T tblnk I have preserved them." On visiting the 
shop, tbey round the board, wilb all its lines and nnmbers stili unobUlw- 
sted. 

Tbe I^rlslan saran was now convinced that Lescarbault liad reallj seen 
the planet whose existence he had himself foretold. Turning to the doctor, 
be revealed his personality, and congratolated bis bnmble brother on tbs 
magniflccni discovery thus confirmed. It was the event in the Or[:;e»a pb7- 
siciao's life. Honors poared in upon him. The cross of the Legion of 
Honor was sent to him It-om Paris. Hia name was at once enrolled in the 
lista of ibe leading scientific academies of Europe, and his profbasional 
brethren in Paris, anxious to testify of their rejrard, invited him to a public 
banquet In FaTia,in the Hotel ile Louvre. Other similar offers were made him 
. ftota other dries in France; but he declined all invitations, pleadln); as an 
. excuse bis simple and retired habits, and the difflcnity of leaving the patieuta 
rmder hia charge. 

LeVcnier, lYom a careful examination of all of Lescarhaalt'B data, coit' 
■Iders that the new planet — to which he givoa the name of Vulcan — is one- 
seventeenth of the bulk of Mercury, which Is much too small Co account for 
all the portnrbatlona of the latter. He concludes that il; perlbrms its jonniey 
round the sun in nineteen days aeren hoars, and that half tlie m^or axis of 
its orbit ia equal to 0.1427, taking half the ra^or axis of the earth's orbit as 
unity. On account of i[s limited orbit, it would never be mote than eight 
degrees IVom the sun, which, with its feeble light, will account for its not 
having been observed before. LeVerrier also coojoctnrcs that this small 
body forms one of a group of planets IwCween Mercury and the aun, which 
yet remain to be discovered. ' 

The publication of these facts early in the past year excited the greatest 
wnaation in the scientific world, and ainco then astronomers of all ranks 
faave been anxiously watching for the reappeaiHnce of the □ewphmet during 
tbe time when it was likely to make its transit across the sun. No redis- 
covery of it, however, lias yet been made; but the searching of aatronomical 
records has brought to light many interesting cases, in which a round black 
■pot has been seen upon the solar disk. M. Wolff, of Zurich, boa giv^i a 
list of not less than twenty observations, or affirmations, made since 17^ 
that a black spot haa passed across the sun ; and Mr. Carrington, of England, 
has added other cases, the most importaot of which are contabied in the 
fblloirini; list : 

Dlsndacher 1162, end of Febmary. 

Licliienbcrg 17G3, November I9th. 

lloirmann I'M, beginning of Umj. 

SchcDtenandCrefeld, . . . 17G4. Juue tth. 

Uaufos. 1799, JBi>a«rTlStta,3P. K. 

. lafi, October lOlh. 
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Slark,! leaO, FcbrDBr? lUh, 13h. 

SteintiUbel, 1820, Febmar;, l£lb. 

Sobmldt, IBi;, Ootober llib, S A. M. 

Upon compcuing the three obaemtlons of DtuigoB, Friticb, and Stuk, 
made in 1798, 18Ce, and 1819, U. Wolff fbund that thef were Batisfled hj a 
planet whose period of reTolntlon is thirtj-eight and a half dsTS, or, what 
li the same thing, nineteen and a quarter d^s, which agrees so remarkatdy 
wtih die nunber 19,7, dednrtd by LeTenler (torn the ohserralioDs of Les- 
carbaoll, that we cannot ascribe it to chance. 

Upon the aappositioD thai the black spots Be«n apoo the <im by the astrono- 
men above mentioned are bodies between Hercory and the ann, H. Wolff is 
of opinion that the observations can only be reconciled by the admission of 
St least tbi«e intra^Hercurlal planets. 

The history of tlie discovery of this supposed new planet nnfortnnBtely 
doea Dot close here. Inasmuch as an eminent astronomer, and that astrana- 
mer a Frenchman, has presented himself bolitly in the face of Europe, not 
only to qnestlon the existence of such a body, bat to charge Its discoverer 
with dishonest, and lmpu)(n the very theoretical principles on whicb one of 
the Kreatest astronomeis of the age had foretold lis discovery. 

H. Lisis, a French astronomer In the service of the BrazllW goveitiDient, 
in a published paper, asserts ; 

1. That the obaervatlou of H. ILescarbanlt Is l^lse. 

2. Contrary to the assertion of M. LeVerrler, every planet nearer the sna 
than Mercary will be more visible, with telescopes, in the vicinity of the 
tan than be Is. 

3. That in eclipses of the sun the planet of LescartHuilt has not been 

4. M. LeTeiTler's hypotbesia, that there Is a powerfhl distnrblnK canse 
between Mercnij aad the son, is founded on the supposition (bat astronom- 
ical observatloDa have a precision of which they are not susceptible. 

1. In support of the first of these bold asserHons, ont author statea that, 
at the veiy time when the French astronomer was lookio); at the black spot 
on the snn's fbce, he, H. Lials, was examining the sun with a telescope of 

1 This blsok spot was nearly twioe the spparent diameter of Uenmcy. "At 
neon." ny> Csnoo Stuk, " [his spot wu 11' SO" dlalsnt ftom the cut limb, and 
U^ IT" from tbs south limb of thsiuni and at ih. 23m. In the Byeoing It was no 
longer to be uen. Tba appearanoa wu rather Indicative of the transit of a plane- 
tar; beaienly badf, haTlDR its path Ineluded wlttalu that of Ueniury, tbau of ■ 
solar spot," — Xeltomlogiidit JiArtmeh, WSO. 

Thli remarkable obaerraUon bas been CODlIrmed. says Ur. Carrlngton, in a pas- 
sage of a lellarAvm Olbera to BMeel^ dated aXh June, ISiO (Ott. i. ii.,p. 162): 
"What doyonsay loSIelDbHbel'sobHrvatlonofadark, round, well-defined spot, 
which on the 12tli of rehmary of this year completed Iti trauilt aenw the sun's 
dlak In flie hounr If the thing li a &ct, it Indloates a planet Interior to the orbit 
of Mercury." 

Tba spot, ealled small and nib-elliptlD, and all or eT|;ht eecanda in diameter, Hen 
by Capel Lofft on the 6ib January, IBie, was observed about S^h. i. M., consider- 
ably sdiuccd on the nn'i disk, and a little wat of [he sun'i centre. It was aeea 
also by Kr. Aoton. "Its rale of motion seemed iuconalstent wKh thai of the solar 
rotation, and both In flgare, density, and regnUrtty of path, It seemed utterly 
Dultke floating aeoria. lu short, lla progrcea over the aun'i disk seems to have 
Bzeeedsd that of Tenus in transit." — MonlVg ttagfaint, Jannary 10, 1B18. 
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twice the magnifying power, and did not perceive it. This obserratlon Wft8 
mode la the Imy of Sio Janeiro, at St. Domli^os, when H. Li^s was care- 
rully delermiuing the decrease in the laroiaositj of the eun fVom Its centre 
to Its circuinference, and IVoni lis equator to its polea. The flr^t of these 
obserratioiM was made between llh. 4m. and llh. 20m., and, from the Inter- 
mption or clouds, the second was made between 12h. 43m. and Ih. Hm., oa 
the very part of itia sun where H. Leacartnnlc saw the planet enter, and at 
B time when it must hare been during a period of twelre mimitesonthesan'a 
disit, and 1'.4 from Its margio. "This quantity," says M. Liais, "is too 
preat to be au^nnted for by the difference of the parallaxes of 'Orgeres and 
St. Domlngoa; and, consequently, when I made my last comparison, I ought 
to have seen upon the sun the blacK spot in question If It bad been seen at 
Orgeles." It Is cert^nly not easy to conceive how M. Lials could hare 
missed seeing the black spot when he was using a fine telescope, and mak- 
ing such a nice obserralion- on the light of the sun's disk at ttie very place 
where the planet shonld have been; and had he conllnued his observallonB 
even for a few minutes longer, we should have admitted the force of hit 
ftrgnment; bat twelve inlDates is so short a time, that it Is jnst possible that 
the planet may not have entered upon the sun during the time that he 
olMerved It. Stjil, however, he is entitled to assert, as bo does, " that he is 
In a condition to deny, in the most positive manner, the passage of a planet 
over the sun at the time indicated." 

M. Lials proceeds to support his astronomical fact bj a moral argument, 
which, we think, has not much force. He says, what is true, that Lescar- 
banlt contradtets himself in having flret asserted that he saw the planet 
enter upon the sun's disk, and having afterwards admitted to LeVerrler that 
it had been on the disk some seconds before he saw It, and that he had 
merely Inferred the time of its entry from the nile of Its motion afterwards. 
"If this one assertion, tlien," says M. Liais, "be fiibricated, the whole 
may be so; " a conclusion which we cannot accept. These arguments H. 
Liais considers to be strengthened by the assertion, which, as we have seen, 
perplexed LcVeirier himself, that If H. Lescarbault had actually seen a. 
planet on the sun, he could not have kept It secret for nine months. 

2. The assertion of onr aathor, In opposition to that of LeVarrler, that the 
planet. If one existed, ought to be seen in the vicinity of the sun. Is not so 
easily answered. 

In support of this opinion, he enters into an elaborate calculation of the 
brightness of the planet Tnlcan compared with that of Hercuiy. He 
asserts that, from Its proximity to the sun, it must be seven and one-third 
times brighter than Mercury. But Mercury has been seen by himself and 
others within 7" or 6^ of the sun, and, therelbre, assuming the diameter of 
Tulcan to be 3" S (for which be assigns good reasons ftom Lescarbanlt's 
observations), the total light which it sends to the earth will be nearly 
double that of Mercury; and, consequently, Vuican, or LeVorrler'a Ring of 
Planets, ought to have been frequently seen by astronomers In the vicinity 
of the sun, when they were searching for planets and comets in that 
locality. 

3. The assertion that the planet of Lescarbault has not been seen daring 
eclipses of the sun, is of course trne. 

As the planet Mercury has been fhiquonily observed daring solar eclipses, 
we might reasonably expect to have seen Vulcan; but during the many 
observations which were made in the vicinity of the sun daring the time 
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oT tbe total eclipse of Jolf I8G0, no appeaiance of anj iotra-Hercarial 
planet was detected. 

Taking, Chen, into consideration Ihe numeroua observations that hnve 
been made o i the sun and in its vicinitv bf s( 
■ucb flne tele M L 
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the perihelion so much less than that assumed b} Le\cTrier, that be cuii 
•ccount for it hj supposing the raHas of Venus to ba from iho leiith to the 
Adeenth greater than it Is supposed to be. By admlttln<; a possible error in 
the obliquity of the ecliptic of two and one-iiaif seconds, and, consequentl;, 
an Increase of one-tenth In the mass of Venus, M. Lials asserts that the 
whole motion io Ihc perihelion of Mercury may be explained; and be fljr- 
ther asserts that, by abandoning the invarl^ihiiity of tiie mean motions, 
»hich supposes a constancy in the massca, of which there la no proof, Ihe 
position of Hercurr may be explained withoat supposing bo great a motion 
In his peFibeiion as has been alleged. 

To these remarkable positions assnmed by M, Llals no reply has been 
made by either LeVerrier or Lascarbault. As already staled, however, since 
the announcement of the discover; the sun has been anxiously observe^l by 
astronomers; and the limited area around him In which the planet most be. 
If he Is not npon the bud, has doubtless been explored with equal care by 
telescopes of high power and processes by which the sun's dh«ct light has 
beet) excluded from the tube of the telescope as welt as the eye of the ob- 
■erver; and yet no plana! has been found. This fact would entitle us to 
conclude that no such planet exists. If its existence had been merely conjec- 
tured, or If it hod been deduced fVom any of the laws of planetary distance, 
or even If LeVerrler or Adams had announced it as the probable result of 
planetary perturbation s. If (he Bneat teieaeopes cannot rediscover a planet 
that haa a visible disk, with a power of three bandred, as used by Liais, 
wltbln so limited an area as a circle of sixteen degrees, of which the sun is 
the centre, or rather within a narrow bolt Of that circle, we should unhesitat- 
ingly declare that no such planet exists; but the question assumes a very 
different aapeci when it inToivoa moral considerations. If, after the eevore 
Bcrnliny which the sun and Its vicinity will undergo, no planet shall be seen, 
and If no roand black spots distinctly separable from the usuM solar spots 
shall not be seen on the solar disk, we will not dare to assert that It does not 
exist. Vi'n cannot doubt Iho honesty of M. Lcscurbault, and we enn hardly 
believe that he was mistaken. No solar spot, no flouting scoria, could main- 
tain. In Its passage over the sun, a circular and uniform shape; and wo era 
confident that no other bypothesia but that of an intra-Mercurlal plonct caa 
explain lbs phenomena seen and measured by M. Lescarbault — a man of 
bigb character, poasessinit excellent insiruments, and In every way compe- 
tent to use them well, and to describe clearly and correctly (ho result of bis 
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obserrattons. nme. bowever, tries fkMs as well as Bpe<Tnlat[ona. The phe- 
nomena oliserved by the French astronomer may never be agAin seen, and 
the distnrbance of Mercury, which rendered it probable, may be otherwise 
explained. Shonld this be the caee, we muet refer the round spot on the sun 
to some of those illasions of the eye Or of the hrain which have aometimea 
distnibed the trauqulliity of science. — North Bnliik Seview. 

SOLAE ECLIPSE OF JDLT IBth, 1880. 

The total eclipse of the son, which occurred July 18th, 1S60. waa probably 
more fully and carefully Obaerved than any former similar plienomenon.and 
the reenlts, aa might have been expected, are eorreapondlngly valuable and 
Intereating. We propose, in the present article, to give a popnlai r/sam^ot 
tbe most important of these results, so far as they have been laid before the 
public. 

In this country, an expedition, under the auspices of the Coaat Survey, 
and under the general charge of Professor Stephen Alexander, of Princeton, 
N. J., aided by President Barnard, of the University of Misaisalppl, Profeasor 
Smith, of the Naval School of Annapolia, and other scientlSc men, proceeded 
in a government vessel to Cape Chidley, Labrador, the most favorable point 
on tbe Atlantic coast for observing the totality of obscuration of the solar disk. 
Tills expedition selected an observing station a few seconds short of TiO" 48* 
latitude; longitude, by chronometer, 4h, 1dm. S3a. W.; while the track of the 
central eclipse left the eastern coast of Labrador in lat 59° 5U'. The 
wcaiher on the day of the eclipse waa not entirely favorable; and just pre- 
vious to the time of the sun's total iramersion, a (bin veil of clouds inter- 
vened between it and the observers, not dense enough to intercept the direct 
rays of the luminary, but too dense to allow the corona surronndlng the 
dark moon during total obacuration to be visible. One observer was, how- 
ever, fortunate enongii to catch one point of hrightnesa and to fix its posi- 
tion in this corona. The color of this bright point was white, and not 

The whole astronomical corps observed the breaking np of tbe last line of 
solar light liniicring before total obacuration Into the thigments commonly 
called "Baily'a Beads," from Francis Baiiy, President of the Royal Astro- 
nomical Society, by whom they were described in the Mem. Astr. Soc. for 1837, 
aa observed by him in the annular eclipse of 1836. These frairments were 
very evanescent, and were not preceded by those longer dark filaments or 
ligaments noticed by Mr. Baily on the same occasion, and, more Or Icsa per- 
fectly, by others since. At the emergence of the son the beads were not 
noticed, owing probably to the veil of clouds. The darkness which prevailed 
daring total obscuration was not as remarkable as had been anticipated by 
most of the observers. Hr. Barnard, In a communication to SiUiman's Joar- 
not (IVom whoso statement the above facts are gathered), slates that ha 
" found no dimcHlty in makini; pencil notes at this time, or in reading lines 
written In pencil In other parts of his note-book. It waa not necessarr to 
brins the book nearer to tbe eye than usual." 

Observations on the eclipse were also made, under tbe direction of the 
United States Coast Survey on the Pacific coast, at Stellacoom, Washington 
Territory, by Lieutenant Giliis, U. S. A. From the report made by Lient. 
Giilis to Che Superintendent of the Coast Survey we derive the fbliowlnK 
partieolars ; The sun at this locality rose eclipsed. Ac the moment of total- 
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Itj, be>da of golden nnd nihj-colored light flaslied almoit eotlrelr aronad 
the moon, not corstant Bven for a sHcond at ona point, but fitflilly Baching, 
as refleelion from rippled water, and as mulnlile In the rcBpcctive places of 
the colora. This bead-tbrend broke up suddenly, when, tbr the first time, 
protuberances were noticed beyond the following limb of the moon. The 
inrgeet ona was In the fonn of a fialtencd tone or pyramid of cumnlos cloud, 
about one minute In height by two minutes broad at the hiue. The cloud was 
not a naifonn masa, bnt appareaCly an agjCregation of small ones, and Its 
general tint was a rosy pink, with occasional spots and edges of yellowish 
white liRht, ae (hough sunlight ehone obliquely through them. Tliis was an 
extremely beautll^il sight, and occupied Mr. GillJa so inlenily tbat he lost the 
bent of the chronometer. It was then so dark that be could not see the 
second-dial on the gold chronometer without a Ian lem. "Raising my face 
to the telescope," says Lieutenant GiUls, "a most extraordinary scene was 
apparent. Over the moon's black disk colon of the spectrum Sashed in 
Interaecting circles of equal diameter with that body, and each apparently 
KTolvlng towards the lunar centre. The moving colors were not visible be- 
yond (he moon, hut a halo of virgin white light encircled it, which was quito 
uniformly traceable more than a semi-diameter beyond the black ouElioe. 
This corona was composed of radial beams, or streamers, having slightly 
darker or fainter Imerstices rather than a disk of regularly diminishing or 
saffuslng light; but the gorgeous appearanceof the spectrum circles, with 
their incessantly changing bands of cifmson, violet, yellow, and green, 
thoroughly startled me from tbo equanimity with which the preceding phe- 
nomena had been observed. Nor were these colors physiological results 
ftom a change of position of the body, or of preceding strain of sight In 
efforts to recognize the division of the second's dial, In darkness, and eabse- 
quent direction of the eye towards the sunlight, for they continued visible 
Willi the telescope at least ten seconds longer. As near as it was possible to 
estimate, the breadth of'each spectrum circle was abone two mlntttea. The 
green colors were not darker than the tint usually called pca-grcen, and were 
on the edges farthest thim their respective centres; but neither of the lines 
seemed to retain a definite position, and I was uTCsistihly drawn to their con- 
templation, to the neglect of all tbe changes that might have been taking 
place In the prolnberence and corona. 

" They vanished with tbe flrst appearance of snuUght beyond the western 
limb of the moon, their sudden obliteration causing me to utter an eitclama- 
tloQ which was regarded as the signal for noting the time, a datum whose 
importance had been wholly forgotten in the fascination thus caused. I 
cannot liken them to anything so nearly as to the image seen in the Xaleido- 

An expedition to the mouth of Saskatchewan Kiver, Lake Winnipeg, was 
disappointed in the weather, and made no scientific observations, the sun, 
during the eclipse, being obscured with thick clouds. 

In Earope, Uie only point where the obscuration of the sun's disk waa 
total was Spain; and here the most eminent astronomers of almost every 
country in Europe gathered — the British governmeat alone placing two 
steamers at the disjiosai of their sdentlfie corps. About fifty stations were 
occupied, by several hundred observers, among whom were LeVerrlcr, Airy, 
Whewell, Strnvi, Madler, Secchi, and others. 

Before totality lommencad, the colors in the sky and on the hills are de- 
scribed as having been magnificent beyond all descrlpllon; the clear sky In 
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the north BssDmed a deep lndi)(o color, while [n the west the horlzoa vts 
pitch black, like tiight. la the easi the clear sky waa veiy pale blue, with 
oran^ and red-like eanrise, and the hills iu the south were very red. On the 
Ebadon Eweepinj; across, the deep blue In the north changed like magic to 
pale sunrise tints of orange and red; the colors increased in brillianc;; 
overhead, tbo sky waa leaden. Some white houses at a little distance were 
brouKht nearer, and assumed a warm yellow tint. The eciipse-shadow, also. 
Is mentioned by several ohecrvei's. " Our position," says an astronomer 
who had his position at Moncayo, " was very near the central line, and we 
could distinctly mark tbe heavy black pall as it passed over us from the 
Dortbnest to the southeast; but its course was very rapid, ant! it seemed to 
sweep past us like the logendary chase of the wild huntsman." 

On the interesting question as to the degree or intensity of tbe darkness 
produced by a total eclipse, the (eslimony of observers seems to vary accord- 
ing to their position. The following are soma of the statements: — 

"The darkness during totality waa less than might have been expected. 
It was easy to read and write the whole time, and no recourse to artlQcial 
light was necessary." — LeVerrier, near Tarrazona, 

" The darkness was great; tbermomelers could not be read." — M. Lmae, 
Faenle dd Mar, near Sanlander. 

"For three minutes it certainly was very dark — ranch too dark to rend, 
lhoui{h I eould Just distinguish thefitpircs on my watch; but the moment the 
least limb of tbe sun nippeared, it •as astonishinj; how instantly tbe liitht 
returned; and I can well understand how comparatively small is the diminu- 
tion ofligbtducinga partial eclipse, even when the sun is almtiiit completely 
hidden." — Mt. Facke, mimmil qf Bfoncai/o, 

Tbe effects on maa and nature are also thus noticed. Says an observer at 
£anlander: — 

" The countenances of Che men were of a livid pink. Tbe Spaniards htj 
down, and theli children screamed with fear," 

Says an observer at Vittoria : — 

" It is impossible to describe the awe which came over us all. I do not 
hesitate to say that the whole scene was by far the most wonderful I have 
ever beheld. There is no phenomenon in nature tbat can compare with it 



them 

" Fowls hastened to roost, dueks clustered together, pigeons dashed against 
the sides of the hoosca, flowers closed (Hibuaa AfiicaHus as early as five 
minutes past two); atS:52 cocks began to crow (ceasint; at S: 57 and recom- 
mencing at 3 : 05). As darkness eame on, many butterflies which were seen 
about flew as If drunk, and at last disappeared; tbe air became very humid, 
eo much so that the grass felt to one of tht observers as though recently 
rained upon." 

Father SecchI, the welt-known astronomer of Rome, observed the eclipse 
from the summit of Mount St. Micbael, iu the desert of Falmas, in Spain, but 
did not see the pheoomenaofBaily's beads. He describes [he corona, during 
the whole lime of the total eclipse, as magniScent, but most brilliant on the 
side on which the eclipse began. Its light was uniformly of a beautiful 
silvery white, shading olf gradually from tbe margin of the moon to the 
distance of aboQt half Its diameter. From this distance sheets of ti:;ht shot 
olf in certain directions, some of them as Ions as a drameter and » quarter 
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or tbe moon. He noticed red protubeninces while the Bun was disappearini; 
behind tbe moun, and also just beronj It emei^ced. Attbls time he saw a 
veiy iatge number of them, and above all a red dond, entirely detached, 
separated from the rest and from the lunar margin by a distinctly marked 
white spare. Its fi^re was elonj^ted; Ic was twisted and sharp at the 
extremitlea, and about thirty seconds In leni^Ih by three In breadth. There 
were many smaller ones. In refjord to tbeao phenomena, he uses the follow- 
inj; iancuBRe : — 

" lly convictions npon the natnre of that which 1 saw are that the phenoro- 
eita were real, and that I troly saw the flame's In the solur atmosphere, and 
clouds suspended In these flames ; It would be Impossible to Imopilne any- 
thing else, as, for example, that it might be some phenomenn of diifractlon 
or refVaetlou. The clear graduation and distinct mint^lin^ of the peach- 
blossom colored light with the white photosphere was of a character so 
distinct (hat It can never be mlslaken for any phenomena of Interretence, of 
refraction, or an; Illusion whaleter. I do not donbt that it really appertains 
to Che sun, and tbe stniclara of these snspelided clouds tends to strengthen 
my conviction''' 

H. Petit. Director of the Obserralory at Tonloase, graphically describes 
the red protaberauces as follows : — 

" I have measured the Incandescent emanations, whose dimensions on this 
occasion were enormous, and whose form bus proved to mc, in the most 
conclusive manner, that the; are Immeflse clouds floating in the vast atmos- 
phere of tbe sun. Two of tbcni were as much as sixty thousand miles in 
Iblckness, and two hundred and forty thoosand miles in length I Of theeetwo 
a considerable part was separated from (he solar disk by an extent or at least 
elgiileen thousand miles — a clrcumslance which proves, beyond all doubt, 
that they are not mountains In the sun, as has been surmised. Their dimen- 
sions diminished from tbe side toward which the moon moved. I was able, 
during tbe brief duration of the phenomenon, (o follow and measure the 
variation of these dimensions, and the result, as l)efore, goes to prove that 
these peaks belong lo the sun. Especially was I able, filled with a profound 
fectlng of wonder and awe, to measure the height of the solar atmosphere, 
which, in its least dense and most irregular portion, extends to forty-five 
minutes of a degree, that is, at lonst one million five hundred thousand miles 
above tbe photosphere of the sun." 

M. De La Rue, who was attached to (he snlte of Professor Airy, the 
Astronomer Royal of England, thus describes the phenomena of the eclipse 
as observed by his parly : — 

" Some minutes before the totality I distinctly saw tbe whole of the Innar 
dl;k, and a luminous prominence on the east of the zenith. This was quite 
visible, while the aan's Image was reflected by a glass surface fixed at an 
angle of 45°, in the eyo-piece, and tbe intensity of lis light, consequently, 
much diminished. The npper surface of the glass diagonal reflector I had, 
however, silvered to the extent of one-half, and, as I brou(thc into action the 
silvered half just previous to totality, I perceived a huge sheet of promi- 
nences on the east. A little Co the east of the zenllb a bnlllaut cloud, quite 
detached from tbe sun, and at some distance from tbe moon, came Into 

"The brilliancy of these prominences was wonderfullv great, and far. 
exceeded that of the corona. They were not uniform In tint, and, to my 
eye, tliey did not in general present a led or rose color, two. however, hod a 
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decided but faint roae tint. Murb detail waa visible In tbe prolubemnces, 
both of ligln, slinde, color, and configuration. The side towards the sun 
was not brijrhler than the opposite Bide; but Id some casca tbo more distant 
portions of the proluberances were fainter than the near portions. It is not 
improbable, therefore, that they consist of gaseoos matter in an Intense 
Btate of incandescence. The surface of lome of tbo eastern luminous 
promincncca next to the moon was, when first seen, very irregular, «nd fur 
more so than was attributable to mountains as seen In profile on the moon's 
ad^'e. This irregular outline may, however, be explained by supposing 
these prominences to have been first seen floating, like clouds iu a transpar- 
ent atmosphere, at some little distance from the sun's surface, and, conse- 
quently, from the moou'a edge — a supposition which is supported by the 
fact Ihul one sucli prominence or lominous cloud was seen disiinctiy de- 
tached, and al some distance from the dark moon. As the moon glided 
over Tlie sun's disk, the inner outline of the prominences In tlie eastern hem- 
Ispbere became less and less indented, and at last tbey were bounded by tbe 
nearly oven outline of the moon's limb. As the eastern prominences became 
gradually covered, a mountain-like peak, seen at Drst as a mere point in the 
northwest quadrant, gradually grew in dimensions, tben presented several 
points, and at last resembled somewhat a colossal ship in fbll sail; and, ex- 
tending from this Ihronjih an arc of W, there came into view in the north- 
west quadrant a long streak of biminous prominences, varying in breadth, 
and with a few points projocling oulmarda. This streak became very Jagged 
in its inner outline as the moon glided off from It, just previous to the sun's 
reappearance, when ibcse luminous prominences presented the same phe- 
nomena as tliose on the eastern edge; that is, tbey appeared like clouds 
floating in a transparent atmosphere, a little distance from the enn. 

"As the prominences which we sec beyond the sun's limb on tbe occasion 
of a total eclipse are merely such as are, from then' situation, seen in proflie. 
It is fair 10 presume that such prominences must exist pretty generally dif- 
fused all over the sun's photosphere, and that tbey loust be at all limes visi- 
ble either as light or as dark markings on the sun's disk. Whetber tbey are 
tbe bright portions or facnin, or the darker portions {not tbe spots) of the 
sun's mottled disk, or whether they may not in some cases appear more 
bright, and in others less bright, than tbe general brightness of the sun's 
disk, must still be a nmtterof coitjecture. It is an interesting fact, however, 
that on the nineteentta and twentieth a targe mass of faculie, surrounding a 
group of small spots, came ronnd Into view by tbe sun's rotation, wbicb must 
have occupied very nearly the position of the brightest portion of a large 
streak of prominences on the southeastern quadrant. The. prominences 
In some cases did not project beyond the moon's limb to a greater e.<itent 
than the thinnest line, but In others the prominence reached a distance of two 
minutes. The detached cloud before mentioned, when first seen, was about 
hair a minute (14,000 miles) beyond the position occupied by the moon's 
dork limb. It presented a double curvature on its northern side, both curva- 
tures being convex towards tbo north. It Inclined, in a curved dij'ection, at 
about an angle of GO' from a radius towards the east, and woa a miuuto and 
a half (43,000 miles) long. As the moon glided onwards in her course, she 
approached it gradually, and at last touched the extreme point of this float- 
ing cloud, which glowed with all tbe brilliancy of one of our own terrestrial 
clouds at sunset. U presented a decided rose tint. At 73' from the north a 
protuberance, In shape remlndbig one of a boomerang, imprinted Itself on 



^, Google 



OP SCIBHTIFIO DISCOTEKT. 

ft colfbdionlied plate, althonfrb It was not vlalble to me in the telMropc. 
Tlic aUsm naa two mJnnteg lonj; (."iO.OOa milea); tlie point was bent lowarda 
the north, Inclining downwHrds over towards the extremity of the delached 
cloud. Il is a very curious rircumslanca that Ihls protnberanc* imprinted 
Itself disiinrtly, althouKh it did not attract tbe eye directed especially lo that 
loealily. This may he accounted for on the supposition that it emittBd ft 
feeble purple llghi. 

"My own observations, and those of others, furnish an additional proof 
that the luminous prominences belonjr to the snn, and not to the moon; 
and this is placed bojond doabl by two pholottraphs I obtained, at two dif- 
ferent perio^ls, durMiK the totality. They show that the prominences retained 
a Used position lu resard to tlie sun, and that, as successive portions of the 
tooon passed before them, they did not cbanf^ either their form or appeal^ 
ance, except in so far that the moon, by passing over them, shut off one 
portion after another towards the east, while more was Tisible of those pro- 
taberances on the west; and fresh protuberances come into view, and were 
depicted in the second photo|;raph. A more important inference, leading to 
the same physical conclnsion, is, that the moon's disk distinctly slid lietween 
the upper and the lower prominences, by a quantity measurable on the pho~ 
tORraphs. This is confirmed by the Astronomer Royal's measures of aogu- 
lar position of the prominencee. 

"Just before and after the eclipse, sun-pictures were made; and dnringthe 
progress of tlie eclipse thirty-one phoio^craphs were obtained, the times or 
which are carefully registered. Tbcsc will serve hereafter to determine the 
path of the moon across the sun's disk, and other data, with considerable 
accuracy. The serrated edge of the moon is perfectly depicted In all the 
photographs, and in some of them one cusp of the sun may be seen blunted 
by the projections of a lunar mountain, while the other remains perfectly 
sharp. The indentations of the concave side of the luminous prominences, 
as seen In the photographs at the period of totality, are far greater tlian the 
well-marked proflies of the lunar mountains shown in the photojfrapha of 
the other places of thJ eciipse. Ti>c surface of the sun, Just Ijorderlng the 
moon's dark disk, is brighter for a short distance than tbe other portions, — 
a phenomenon deBervIng of attention. 

" With the Kew Photo-heliograph the moon does not give the slightest 
trace of a pictnre with an eitposnre of one minute; the pictures of the 
luminous prominences, which were procured In the same time, are Over- 
exposed, and the corona has clearly depicted itself on both the plates; tbe 
light of the corooa is tboreforo more brilliant than that of the moon." 

M. LeVerrier observed the eclipse at Tarragona, in Spain, assisted by MM. 
Chacomac and Yvon Yillarceau. In his ofllciftl report to the French gov- 
ernment, be says: "The first object I saw after the commencement of total- 
ity was an isolated cloud separated tTom the moon's border by a space cqnal 
to its own breailth, the whole about a minale and a half high by double that 
len;.-th. Its color was a beautiful rose, mixed with shades of violet, and its 
transparency seemed to increase even to brilliant while in some parts. A 
liillo below, on the right, two clouds lay superimposed on each other, the 
smaller above, and the two of very unequal brilliancy. The rest of the west- 
em edge of tlie disk, and the lower part, showed nothing more than the 
corona, the light of which was perfectly white and of the greatest brilliancy. 
Bat, thirty degrees below the horizontal diameter on the east, I dlscoveted 
two lofty end adjoining peaks, the upper sides both tinted with rosy and 
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Tiolet light, while tbe lower aides were brillinnt white. I do Dot (loabt tliut 
the toothed Ibrm I assi^ to thesa peaks is real, which, as it contrasted nith 
that of the first appendages I have described, I reritlGd with preM care; 
moreoTer, ia shifting the telescope, whoae hijch power penuilted a si^ht of 
-only a small part of the boIbt disk at one time, I saw a third peak, a little 
higher, also tooth-fbnaed, and resembling the two others io color and form, 
differing only in ils iarjjer dimensioos. The remainder or the disk oficircd 
nothing remarkable. 

" The visible part of the emergent snn, over its whole breadth and np to 
the height of seven or eight seconds, was covered by a bed of rosy cioods, 
which appeared to gain in thickness as they emerged ftora betiiad the disk of 
the moon." 

The conclusion snived at by LeVerrier respecting these rosy appendages 
is, that they do not, as has been sapposed by some, belong 10 tbe moon, or 
to the earth's atmosphere, but to the sun, and that they should hereafter be 
designated as " solar doads;" and, makino; an application of his conclusion, 
be adds : "A rcconslractioii, or even a complete ehandonment, of the theory 
hitherto ptcvalent as to the physical consdtution of the sun appears to me 
essential. It mast give place to one far more simple. We have been hitherto 
assured that the sun was composei) of a central dark glol>e; that atwve this 
globe existed an immense atmosphere of sombre clouds; still higher was 
placed the photosphere, a self-luminous, gaseous envelope, and the source 
of the light and huM of the sun. Where the cionds of the photosphere are 
rent, says the old theory,"the dark body of the sun is seen in the spots which 
BO fWquently appear. To this complex constitution must be added a thiid 
envelope, fbrmod or the accumulation or roseate clouds. Mow, I fear that 
the greater part of those envelopes ore only fictions; that tbe snn is a body 
luminous simply t>ecause of its high temperature, and covered by an unbroken 
layer of roseate matter, whose existence is now proved. This luimnary, thns 
fbrmed of a central nucleus, liquid or solid, and covered by an atmosphere, 
fUls within the law common lo the constitution of celestial bodies." 

This opinion of LeVerrier is not, however, likely to be acquiesced in by all 
astronomers; and M. Faye, in presenting to the French Academy a long lat- 
ter from Baron Feilitssch with an account of his observations (also in Spain), 
declares it to be bis opinion, as well as that of Baron F., that the eclipse of 
1860 famishes the most decisive evidence in favor of the opinion which 
refers the corona and the inminous clouds to simple optical appearances, and 
not to the essential conslitntion of the sun or of his atmosphere. M. Faye 
adds, that the opinion appears }o be condrmed by a comparison of the results 
of other observers, — that the sun has no atmosphere, and that the appear- 
ances recorded are purely optical. 

U. Praznowski, who observed the eclipse at Briviesca,in Spain, with special 
reference to the polarization of light, comes to the ibllowing conclusions : — 

(1.) The light of the red protabeiancee is not polarized. In this respect 
they reaemblB clouds in our atmosphere. Hay we hence cnnclnde that these 
aresolarcioiidB.eomposedofparticies, not gaseous, bnt liquid, or even solid? 
The high temperature of the snn leads us to infer that these cloods are con- 
stituted of very reflectory matter. 

(2. 1 Tbe polarization of the corona proves that ils light emanated (him the 
sun, and was reflected. Tbe bright, very decided, polarization, proves also 
that the gaseous particles fVom which it was reflected send the light to us 
reflected nearly at the maximum angle of polailzatSoo. For a gas this 
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Ill conncciion with (be eclipse, eome curioiis solar phenomena Rmarked in 
Brazil by U. Li&li, who haa been engaged there for Bomc time in varlons 
Bcientiflc Tcsean-hes, mny be of interest. On tbe 11th of April, ISflO, aboot 
noon, ilio ln'i;r!itneiis of (he sun was sotldenly diminished so mucli that it 
niij;ht lie. looiied at without pain to tbe eye, although the shy was remarkably 
clear and fine. At (he same time several persona saw distinctly, with the 
naked eye, a slar close (o tbe sun, which, troai its posicion, most have been 
the planet Venos. It waa atlerwardfi calculated that the hrilllancy of Tenus 
on that day was only three-fifUis of tbat wliich would make it as dlstiuct 
under onlinary circumBtances, — a fact which proTca that the obacuralion of 
the sun waa not doe to atmospheric canaea. Had tbe state of tbe atmosphere 
prodoi^d (bat cITeci, it would, of coiubo, have rendered the planet still more 
inrlsihle. This phenomenon ia, thcrelbre, ronaidered by M, Lials as similar 
to those which aie stated to have occurred in 1106, 12U8, IMT, and 1706, and 
which hare t>een attribnted to tbe paasage of cosmical clouds of asterolda 
across Che son's disk. 

METEORIC FHEKOMENA OF 180). 

Melfor of Jul]/ TOO', ISJO. — Oa the evening of July 20th, 1880, one of the 
moat remarkable meteors on reoonl appeared oveTa portion of tbe earth'a 
■ucl^cc at least a thousand miles in length (ftvm S. S. W. to S. S. E ) by 
seven or eitrht hundred miles in width, or from Lake Michiean to the Gulf 
Stream, and from Maine to Vir^nia. The following ^iproximative results 
respecting (he direction of the path of tlie meteor, lis height above the earth, 
etc, have been deduced hy Mr. C. S. Lyman, of New Haven, Conn., tyom a 
comparison of some of the most reliable of the obsorvationa which were 
made upon it: — 

1. Tbe vertical plane in which the meteor moved cnts (he earth'a anrfhce 
in a line croaalng the northern part of Lake Michigan, passing through, or 
very near to, Goderich, on Lake Huron, C. W. . Buffalo, Elioira, and Sing 
Sing, N. Y,, Greenwich, Conn., and in tbe same direction across Long Island 
into the Atlanlic. 

3. In this plane tbe path that best satlsfles the observation is sensibly a 
■tralght lino approaching nearest to the earth (forty-one miles) at a point 
alunt Boulb of Uhode Island, and baving an elei'ation of forty-two miles 
above Long Island Soand, of forty-fout over the Hudson, flfty-one at Elmira, 
sixty-two at Buffalo, elghty.five over Lake Huron, and one hundred and 
twenty over Lake Michigan. Tbe western obserrationa, however, which are 
(tew and imperfect, seem to indicate a somewhat greater elevation than this 
for the western part of (he path. Possibly, tlierefoie, iCa true form may have 
been a cnrve, convex towards the earth, resolling from the Increasing resist- 
ance of the atmosphere as the meteor descended into denser portions of it. 
Tlio obaervaiions made this side of Buffalo, which are somewhat numerous, 
and many of them good, are very well salisfled by the straight path already 
described. Further and more accurate observations beyond Buffalo are 
greatly needed for determining the true form and position of the orbit, both 
in respect to the earth's anrfhca and In space. 

3. Tbe dose i^iprDximation to parallelism to tbe earth'a anrfkce of the 
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Mstern portion of fhe oi>Berved path leaves It a matter of donbt, considering 
the imperfection of the observations, whether the meteor finally passed out 
of the atmosphere and went on iH way in a disturbed orbit, of descended 
grsulnally into the Atlaniio. The former suppoaliion is, perhaps, the more 
proltahle, especially if the path was cuiFsd, as above Buggesled, Instead of a 
sirayht Une. 

4. The meteor exhibited ditierent appearances in different ports of its 
course. It seems to have been olraerved first as a single body, moro or less 
elonf^ated, gradnaUy increasing in brilliaacy, throwing off occasionally sparks 
and Bakes of ll)j;ht, until it reached the neighborhood of Elmira, N. Y. 
Here something of on explosion occurred, and the meteor separated into 
two principal portions, with many subotdinate fhigmenis, all continning on 
their course in a line behitid each other, and still scattering luminous sparks 
along their tfack, until a point was leacbed about sontb of Nantncket, where 
a second considerable explosion took place, and afterwards the principal 
ftagments passed on till lost to view in the distance. [The distance out at 
sea at which It was seen is reported at between three and Ibur hundred 
miles. — Ediior.] The most trustworthy observations lepresent the meteor as 
disappearing while yet several degrees ^K>ve the horizon (generally troai 
three to sis or eight degrees). 

5. It is not easy, from the observations on hand, to delenDiae with much 
accuracy (he velocity of the meteor while passing ttirough our atmosphere. 
A comparison of the most probable estimates of time with the length of the 
path observed gives a velocity raaglnfc from eigbt to fifteen miles a second. 
Probably twelve or thirteen miles is a tolerable approsi motion. This, allow- 
ing for the earth's motion in its orbit, gives twenty-six or twenty-seven miles 
a second as the actual velocity of the meteor in space. Its rehitiva velocity 
may have been much greater when just entering the atmosphere than after 

, encountering its accnmulated resistuice. 

6. The actual diameter of the luminous mass, taking Its apparent dlame- 
ter as nearly equal to that of the moon (the a'itinialo of many obaervera 
nearest its track), must have been l^om one-fli\h Co ono-tlilrd of a mile. 
Many estimates woald make it much larger. The two principal heads, 
when passing New Haven, must have been from one to three miles apart.— 
Silliaum's Joamai. 

The evening on which this meteor appeared was oppteaalvely warm and 
close, and great numbers of people were, consequently, out of doors or at 
windows, in sitnatlons favorable for witnessing the phenomenon. The 
meteor first attracted attention by Its light, and, on looking up, the mHJorlty 
of observers saw two balls of flame coursing across the sky, from west to 
cast, " like two chariots of fire urginK their way in some mysterioos raca 
over the mighty conrse of the firmament." The motion was m^estlc rather 
than rapid, and the apparent nearness of the fiame to the earth caused many 
to suppose at first that It was merely a pyrotechnical display. 

The meteor was seen by a gentleman In Boston throngh a telescope of 
considerable power. The observer chanced at the moment to bo looking at 
the planet Mars, and seeing the light of the meteor, he inrncd his telescope 
npon it, and followed Its coarse until it passed out of sight. He made a 
rtetch of its appearance, showing that the train of sparks which It lefl 
l>ehinii came from the fWint of the mass, where, IVom the compression of the 
air being greatest, the combustion was most intense. 

Professor G. P. Bond, of the Cambridge Observatory, considers It probable 
34 
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that this meteor did not Wl to ihe earth, nor was It wholly a 
continatni; on \a course, pseaed out of tbe lim)ie of our atmoapbere while 
over the AtUnllc Ocean, and reaumed its original character as a wanderer in 
the planetary spaces. 

Sfetton of Augial ad and 6(h, 1860. — A meteor rlTaiilng In brilliancy that 
orJalySOtb was extensively observed tllroDKhout the Bomhem United Ststei 
on Ihe eTenlng of An^st 3d, between ten and eleven o'cloctc, local time. It 
•ppeara to hare passed from east to west, vertically, over TennesBee at ten 
minntes past ten, Knoivllie time. "From three to Are mlnntea after the 
disappearance of Ihe meteor, a import was beard, like the discliBr^ of an 
elgbl-ponndcr, which was followed by a long rolling reverberatory sound 
of mora than a minute's dnration." 

Another brilUanl meteor was seen in the southwest, fVom New Haven and 
New York, l>etween half-past seven and eight o'clock, on the evenln;; of 
August 8lh. It passed (Voro south to north, and, notwithalandin^j the day- 
ll|cht still remalnini;, attracted attention over a wide extent of conntry. 

Fan of M^eoric Stma at Nob Concord, OfitD.i — About one o'clock, on the 
Brst day of Hay, 1860, tbo people of Southeastern Ohio and Nonhwestera 
Tirjiinla were startled by a loud noiso, which was variously attributed to the 
firing of heavy cannon, to the explosion of steam-boilers, and to an earth- 
quake. In many cases houECe wcro Jarred. The area over which this expio- 
■lon was heard was probably not less than one hundred and filly mites in 
diameter. The central point from which the sound emanated appears to 
have been near the souiliem part of Noble County, Ohio. At New Concord, 
Huskingnm County, Ohio, there was first heard In the sky, a little south- 
east of the zenith, aloud detonation, which was compared to that of a cannon 
flred at the distance of half a mile. Afleran interval often seconds, another 
■Imliar report; after two or three seconds, another; and so on, with dirainish- 
lufi; Intervals. Twenty-three distinct delonatlonB were lieard, after which Ihe 
•onnds became blended (OKSther, and were compared to the rattling fire of 
an awkward squad of soldiers, and by others to the roar of a railway train. - 
These sounds, with their reverberations, are thought to bave continued for 
two minntes. The laal sounds seemed to come from a point In tbo southeast 
forty-flve degrees below the zenith. The result of tbta cannonading was the 
failing of a large number of stony meteorites upon an area of about ten 
tniies long by three wide. The sky was cloudy, tiut some of the itonea were 
■een Itrst as " black specks," then as " black birds," and Snaily fhliing to 
tbe ground. A few were picked up within twenty or thirty minotes. The 
warmest was no warmer than if it bad lain on the ground exposed to the 
ilm's rays. They penetrated the earth fhim two to three feet. The largest 
stone, which weighed one hundred and three pounds, struck tbe earth at Ibe 
toot of a large oak tree, and afler cutting off two roots, one five inches in 
diameter, and grazing a third root, it descended two feet ten Inches into hanl 
clay. TbiB stone was found resting tinder a root which was not cut ofi", and 
la now in the cabinet of Marietta College. About thirty otber stones wei« 
Iband, one of which had a weight of fifty-three pounds, and another of 
thirty-six and a half; and the entire weight of all the fragments discovered 
It estimated at about seven hundred pounds. Ail the stones bave the same 
getieral appearance. They are irregular blocks, and are covered with the 
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{■ecalEar block meteoric cmst. Inlomall]' they arc of a bla[9h-gniy color, 
and Ehow nmncroos brilliant points of nickelilbroua iron. 

Professor C. U. Shepard thus reports on the composition of the iai^ 
flrty-Chrec-ponnd specimen: In lu intemitl aspect it Rpproaches tbe smna 
of Jckttterinoalnn-, RnsEia (1825), though It is Komewhat firmer and mora 
compact. In crust the two are Identical. It is also similar to the stone of 
Slobodka, Russia (Aagnsl 10, 1808), and compures closciy with those of 
PoliCE {October 13. 1810), of Nanjemov, Maryland (FeZiruary 10, 1838), and 
of Koleaebowka, Russia (Uarch 13, 1311); but the crust ia leas smooth on 
' the Ohio stone thao in that of the latter^ A pcarl-grOiy peridot forma the 
chief constituent (above two-thirds) of the stone. This mioeral Is often 
toDed up luto obacurciy-fonnod globuloa, which are bo firmly Imbedded In 
the more massive portions of the same mineral as to be broken across on 
the fracture of the stone, which therefore prcecuts a, sub-plsiform appear- 
ance. Snow-white particles of Chladnite are tliickly scattered in mere specks 
through the mass, aud closcl; JDcorporated with the peridot. The nickellc 
Iron, of a bright white color. Is also every where thickly Interspersed in little 
points. Pyrrhotlne is leea consplcuons, though often visible In rather broad 
patches; while black grains of ehromlte are easily distinguishable by the 
aid of a glass, and sometimes with the naked eye. 

According 10 Professor Evans, of Marietta, Ohio, the resnlta of the various 
observations give to the meteor a height of forty-one miles over the northern 
tioundary ol Noble Copnty, a diameter of threa-elghthfl of a mile, and a 
relative velocity of nearly fonr miles a second. 

It WBS seen, through openings in the clouds, at various points along a line 
of sixty miles, extending ^m near Newport on the Olllo River to the neigh- 
IxtrhooU of New Concord. The evidence, npon tbe whole, does not Indicate 
any descent of the l)ody towards the earth between thoae limits, or any 
cbangc In Its size or appearance. From this fact, and the gteaC height of 
the body, and the absence of all evidence that It was seen or heard In the 
northern part of the state or beyond, it seems probable that this meteor was 
not dissipated In the atmosphere, bat passed out of It again. The shower of 
stones which came down near Now Concord had probably been detaehed 
firom the principal mass before the latter came into sight. 

Dr. J. Lawrence Smith, of Louisville, Ky., after an examination of all the 
facta connected with this phenomenon, writes to SiBinum'i Journal that he 
Is of the opinion that no fall of meteoric stones before recorded possesses so 
many points of interest as the one is question — sarpassing evea the far- 
ibmed fall at L'Algle, In France. 

Meteor <(f Aagutt II, I860. — During tbe past year the only ft^gment of the 
great meteor which exploded and was seen over a large district of New Eng- 
land and New York on the 11th of Au^uat, 18S0,i has been examined by 
ProibsBor Shepard, who reports respecting it, in Sitliman'nJoamal. as follows; 
The cmst of the stone found at Bethlehem (Albany County, N. Y.) is very 
peculiar. It ia double the thickness of any in my collection, ctjualling that 
of thick pasteboard. It Is perfectly black, and very open In its texture. 
The outer surface is roi^h, being nowhere perfectly fused, but only seml- 
Titrifled. Without being fragile or carbonaceoua, it nevertheless resembles 
in color, lustre, and porousness, certain sorfaces of mlooral charcoaL The 
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Interior of tbo stone ia equally pecallar, beiiif; loosely granular, the particles 
uniform in chnmcler.BmEli, highly crystalline, and nearly transparent. Thoy 
])ose(Sa ft brillianl luilre, Iwing of a very "gl"' K")' *"" grceoish-wliits color. 
They resemble volcanic peridot more than any spocics of the ausltie or feld- 
spar family. Nlckdic iron, of a bright white color, la delicate filaments and 
semi-crystalline grains. Is thickly diffused through the mass; and tbese 
(^Inr, OS well as those of the pcrldocic mineral, are flecked with hrlllinnt 
points of pyrrliolina {FeS), The Bi>eciflc gravity Is 3.50, In general color 
and effect lo Ihe eye it approaches nearest to the Klein-Wenden stone (Sep- 
tember IC, 1813); but It differs from thia in being lar^'cr grained and looser 

Meleorila of Barriaon Count]/, Inditaia. — A remnrkahle fall of meteoric 
Blonej took place in Harrison County, Indiana, on the 28th of March, 18j3, 
which ia thus reported on, in Silliman't Jaurnal, by Professor J. Lawrence 
Smith, who visited the locality and personally Investigated the facts con- 
nected with the occurrence. The time at which it occurred (four o'clock 
In the aflemoon) rendered the phenomenon of ready observation. The area 
o( ot>servatlon was about four miles square, and wherever persons were 
■bout In that area the stones were beard biselng in the air, and then aiiihing 
on the ground or among the trees. Hardly a single person In (he immediate 
vieinlty of the occnrrence saw any ftash or blnie, as was noticed by all who 
heard the report from a distance. Three or fourioud reports, like the burst- 
ing of bombihclls, were (ha first Intimationa of anything unusual. A num- 
ber of smaller reports followed, resembling the burstlnif of stones in a lime- 
kiln. The stones were seen (o fall after the first four loud explosions. 
Those who happened to be in tlie woods or near them beard the stones dis- 
tinctly striking amongst the trees. In some places the noise of the fulling 
stones In the woods alarmed the cattle and horses in the vicinity, so (hat 
they Hed In tenor. A peculiar hisslDg noise, daring the fall of (he stones, 
was clearly heard for miles around. A very intelligent lady described It 
as very much like the sound produced by pouring water upon hot stones. 
The air seemed as If ail at once it had become filled with thousands of ser- 

Four specimens of thia meteoric fall were found, the laritest of which — 
weighing nineteen ounces — fell in the streets of Buena Vista, Ind., and 
buried itaelf in hard gravel to the depth of four or five incbea. They are all 
covered by a very black vitrified surface, and when broken show (he usual 
gray color of stony roeteorilea, interspersed with bright metallic particles. 
A chemical analysis of these fragments gave the usual meteoric couslituents, 
viz., nickeiiferous iron, phospburet of iron and nickel, sulphuret of iron, 
otivioe, pyroxene, and albite, with traces of cobalt and copper. 

Shootiag Stan qf August 0-10, I8b0. — Since the year 1837, at least, it has 
been found in the northern hemisphere, whenever the weather has permitted 
observation, (hat shooting stars have been unusunlly a1>und]mt durlnjc a 
period of several nights in August, gradnally increasing in numlH-'ra for a 
few days up lo the tenth of the month, end then grnilualty diminishing In 
frequency. While every other meteoric period has intermitted, this of 
August holds out with little change. Observations during the past year 
indicate no climinution of this phenomena, fice hundrfd nnri lixty dlffetenc 
Shooting stars being recorded by a party of obaervois iit New Haven, Ct., on 
the night of Augnst!>th-10th. 

On Oie Luaanoailv of Meleort. — In an artiele on this sntgect, communi- 
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cfltod 10 tho PhiloaopJtieal Magaane, April, 18C0, by R. P. Grny, the author 
pmpos«K to Bliow ihat Ihe luminosity of shooting Btar9 cannot arise tVoni 
thcii' reflcnini; the solar li^bt aHer eiiicri;ing fVom the earth's shadoir; nor, 
on the other bani), (heir endden tliisappearanra arise from theit plunginj; into 
that shadov. He enameratee the three current modes of accounting for the 
luminuEily of meteore : flret, the aforesaid supposition lhat they are them- 
selves opaque, but Illuminated by solar radiation while exposed to it; sec- 
ondly, that they are self-luminous, an opinion which all Lave now nearly 
abandoned ; thirdly, that they become incandescent upon plunsinj! into the 
eanh's atmosphere, either by fiicllon and the enormous condensation which 
their rapid Sight causes, or by absorbing oxygen, and parts of (heir sub- 
stance tbns becoming chciDically changed, and thus exhiiiiting the usual 
phenomena of combustion. The author then notices Sir J. Luhboclt'a paper 
In the FhiUaophical Magazine for February, 1848, and endeaTors to show 
that ordinary sbootini; stars would be quite too far off for us to obserre aucb 
small bodies at even the minimum diEtsuce at which, at certain times and 
places on the earth's surface, we know they can be seen, if merely illumi- 
nated by solar light. 

H; Juhas Schmidt, In a communication recently read befbre the Imperial 
Academy, Vienna, urges the imponance of greater attention l>eing paid to 
the tails or luminous trains of light left by luminona meteors in their (rack, 
Bometimea remaining long alter the meteors themselves have disappeared. 
He considers these observations Important ; first, as regards their own proper 
motion; secondly, the downward curvatare sometimes exhibited by them, 
and the way in which they break up and disperse; and, thirdly, the means 
they may afibrd of ascertaining by parallax their height atiovethe earth — a 
matter, too, of Importance for determining at what height the atmosphere 
ceases to have any influence. He observes, that an illustration of these tails 
or trains may be obtained by throwing from you, quickly or slowly, a lighted 
lucifor match, when Just about to cease to hum; you will perceive either a 
straight Immovable line, or an undulating or a curling line, of whltlsh-gray 
smoke standing In the air. If the air be calm or not In motion. 

KEW THEORY OF THE FORMATION OF COMCTS AND METEORITES. 

The fotlowing theory, advocating the identity of comets and meteors, has 
recently been advanced hJRcichenbach, the well-bnown European scientist ; 
" Most melBoritea," he says, " can be proved to be an aggregate of distinct 
particles, Inclosed in a dark mass or stroma. Each porticle is, as it were, an 
Independent individual, and existed before the Inclosing mass did — being 
an older meteorite Inside of a younger, like a fossil shell in chalk. If wo 
conceive a space as large as the comet's tail originally filled with a gaseous 
substance, in which tho atoms of these particles were suspended, and if we 
fiinhermore conceive a tendency in these atoms to precipitate and crystal- 
lize, it Is clear that this process, going on at innumerable points at the same 
time, milliards of crystals will form, each not ranch larger than the origl- 
Dal atoms, becnnse the ■matter is ta%en up syachronouMly by all neigh- 
boring crystals. These crystals by friction and pressure form larger par- 
ticles, while the unequal diBtrlbotlon of Ihe dlfTercnt elements and Ihe acilon 
of their forces will produce at some points denser aggregations than at 
others, and frata this results the phenomenon of one or more 'heads,' or 
nncld. The process of condensation may continue, and Ihe nucleus, at the 
34" .-- I 
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axpcow or the tal), may thns become enUrijed and finally conaolldated, aa 
ibovn tn tbe compact masGes of the meteorites. " " Thus ie Ihe comet tbe 
buJIiiinB material of the meteorite; but a meteorite is a small planet, the 
destination of whirh Is to unite with a larger planet, to advance by one step 
the worid's process of increase. Thus do we proceed ftom atoms of matter. 
Isolated in Che universe, to smallest crystals, to the cometary tall, [o Ihe 
nuclena of tbe comet, to the meteorite, and to tbe planet upon which we 
walk." 



The (bllowing views respecting the conslitntion of cxmiets am given by 
Professor W. A. Norton, la a paper pobUalied In SiUimaa's Journal, ToL 
iivh No. 79: — 

In tbe flrst place, I conceive the telescopic nucleus of a large comet to consist 
of an atioOEphere of aqueous vapor, or of a vaporous and gBECOus atmos- 
phere combined, condensed upon an Inner nucleus more or less covered with 
water, or water partly in the condition of ice. In the ca.se of tbe telescopic 
comets this central maas la probably altogether wanting. The vaporous 
atmosphere of the nucleus eiperlencea variations of electric excitement 
under the Influence of the sun, after tbe same manner that the earth's 
atmosphere Is atFccced by the sun. That an electric inRueucs is directly 
exercised by tbe sun upon the upper regions of ibe enrth*s atmosphere, or 
the photosphere of the earth, appears to me la bavo been fully established. 
When repeated electric disclmrfjes take place In the higher and rarefied 
reuions of the atmosphere of the comet, or of that of the eatth, they must 
have tbe effect, according 1o tbe results of tbe recent experiments of M. 
Pliicker, to arrange tbe vaporous matter In columnar masses, coinciding in 
direction with tbe lines of ma^pietic force. We thus have auroral columns 
in the comet's as in the earth's almospUere. At the magnetic poles of tbe 
naclens these would have a vertical position ; and from these points would 
gradually decline from this position, anCii at the equator tbey would lie 
parallel to tbe surface. Now, as a comet recedes from the sun lis tempera- 
ture falls, Ihe suspended aqueous vapor begins to condense at certain depths 
In its almospliere; the electricity thus set free flows In a series-of electric 
discharges, which follow the course of the auroral columns as soon as they are- 
established. Condensations extending through a considerable vertical depth 
In tbe upper atmosphere would also he attended with electric discbarges 
from tbe one elevation to tbe other. It is these electric dlGcbarges along 
these auroral columns that, as I conceive, disengage tbe particles of aqueous 
vapor, or nebulous matter so called, and impel ibem off with a cerlaia veloc- 
ity. The same discbarges bring the expelled panicles into a condition to be 
repelled by the nncleus. How this result may be produced, cannot hei« be 
adequately explained. As the lemperatnre of the receding comet continues 
to fail, the process of condensation, and consequent evolution of aqneons 
Tapor, goes on, and the- visible nudeug increases in siie. It would seem, 
^m tbe observations of Mr. Bond on Donati's comet, that large masses 
appeared to bo disenjtaged at certain intervals. These phenomena may have 
arisen from ilie occasional suspension of the electric discharges taking place 
in tbe upper atmosphere. This would produce the appearance of the detach- 
ment and expulsion from the surface of the nucleus of a liag of nebulous 
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matter. Lomlnons phenomenk preciselr eimflBr to tbOM bere supposed 
take place In the nppcr alraosphere of the earth, (o which wa hnve Riven the 
name of Aurora Borealii and Aurora Australia ; and probably from the Bame 
cause. They are almoet □ninleirupted at the pole daring the lont; polnr 
winter, anil only at iiilerval9 display tbelr coruscations in the skies Of iha 
temperate lolitiidca, wbere the changes of temperatare are less, and the 
vaporous cotmnns assume a mote oblique position. On the other hand, 
while a comet is approaching (he eun Its temperature rises, and at ilw same 
time lis atmospheric electricity increases; condenaatlaas of aqueous vapor 
and their attendant electric discharges are now much less frequent. It thus 
happens that the evolution of vaporons matter to form llie bead and tail is 
much Itss copious before than after the perihelion passage, and Increases in 
quantity for a certato interval of lime after it. While these auroral phe- 
nomena, as the; may be styled, are thus subject to PT^al flactoatlons. aad 
to sudden interruptions, and ore most prevaleni in the polar teglone l of the 
nuclena, there would seem also to be aji oninternipted eledile discharge ^m 
•II points of the nncleus turned toward the sun, contJuoally detaching parti- 
cles of aqaeona vapor. This should be most abandant at the re^oDS to 
which the sun is vertical, and where the electric excitement produced by It 
b the greatest, and may gite riae to the hemispherical fonn of envelope. 

The phenomenon of separate concentrie envelopes, or rings, often noticed, 
■hoirs that the vaporous matter set IVee at any time Is not all expeUed to the 
same distance from the nucleus. This would be the case tf we were looking 
down upon the polar regione of a cornel whose axis was perpendicular to 
the plane of Its orbit, and the matter was detached in zones ft'om dilfereut 
latitudes. It would seem, also, that different intensities of electrical discharge 
ihoutd be attended with different velocities of prelection. Upon the theo- 
retical views I have formed, these electric variations should also lEive rise to 
different intensities of repulsive action, as exerted by the nucleus. Again, if 
all the pai^des set tVee should not be of the same size, the smaller ones 
would experience the greater repulsive acceleration, provided the material 
repulsion is of the nature of an Impulsive action against ihe surftce of the 
particle. 

If the speculative notions just presented be coriect, the question arises 
whether the earth may not be regarded, from our preaent polnl of view,3s a 
eomet; and If so, why do we not see its lam inous train. The proper answer to 
this Inqohy would seem to be, thai the earth Is actually, in a certain sense, a 
tomct, and that Its luminous train Is seen by us in the zodiacal light. The 
nebulous eanh.ring contended for by the Rev. Mr. Jones, In eiplanotlon of 
his admirable observations upon the zodiacal light, would seem llien, in a 
modifled sense, to have a teal extetence; instead of being In a condition of 
llaliral eqnilibilum, as supposed, It is In a dynamical condition of pcr|Ktaal 
dispersion and renewal.' 

Nor is the expulsion of vaporons matter into the mrronnding regions of 
spare contined to the nuclei of comets and ihe earth. It occurs at Ihe sur- 
face of the sun, and perhaps of all the heavenly bodies. It is heautifully 
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Men u k PotoT phenomeiuni in a total edtpse of the «dti. In Ibe corona or 
bato that enclTcles Ihe Ban concraLed behind the dark body of the raoon, 
the BJicrettiw ihut stream out lu various directions, and perhaps also the rose- 
colored flumes that hare and tbere pntJect bejond Ibe dim drcolar dUk of 

Profewar Feirct't Viem en Caneti. ■— Tbe following statement of views on 
comets is reported to have l>ean made by Professor Pcirce, of Carohridgo, to 
tbe French Academy; the results being predicated trma obeervationa on 
Donati's eomet of 1856 : — 

The DDcleos Is of a metallic density, Taryin;; from tbixe to twentr, If tbe 
density of water be taken as nnliy, and it is surroundpd by an immense 
atmosphere. Under the Inflaence of the sun's heat, matter is given offfVoni 
tbe nndeus, forming an envelope, which rises with uniform Wocity. As It 
rises it becomes electrie, ilka a doud, and is repelled by the electricity of the 
sun; and when the solar inSoence l>ecome8 strong enongh to overcome the 
DalDral cohealre fmce of tbe envelope, the latter separates from the comet 
and becomes tbe tail. The most electrified particles of tbe tail are those of 
the anterior surface; tbe other particles have mnch less electricity, tbe 
de>rree depending on their distance fVom Ibis anterior surface. Prof. Petrce 
suggelti the same explanation (viz., the electrical action) for some of the 
hitherto unexplained and apparently causeless movements of the heavenly 
bodies; among others, the erratic movements of Mercury, recently proved 
by LcVerrier. He states that the nucleus of Donati's comet was less than 
one hundred and Rfiy miles In diameter, while the atmosphere had a diame- 
ter of forty thousand mllea; that tbe envelope. In tbat case, rose from the 
nucleus at the rate of about tbbty miles an honr; and that the strength 
of tbe electtic [nflaence of tbe sun was such as to destroy gravitation, and 
give a force repelling tbe tall fhim tbe sun eqnnl to two and a half, if the 
attraction of gravitation be taken as unity. In that case, however, some of 
tbe particles of the tall were so feebly electrified that theh: repulsive force 
was overcome by the attraction Of giavitatlon. 

Mr. Kenplav't Thany of ConKts. — The ibllowing theory, brought foi- 
mtrd in Englaud by Hr. Kemplay, has at least the merit of novelty. He 
supposes tliat a comet is " a body of gaseons matter, homogeneons and indis- 
tlnguisbable in ils parts, and nearly, but not perlbctly, transparent." The 
form wbicb a body of this nature, moving, as comets do, round the sun in a 
very elliptical orbit, wotild assume under the combined influences of the 
internal attraction of its particles and tbe external attracllon of the son, 
would be that of a prolate spheroid, or oval, with its niAjor axis in tbe direo- 
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tlon of tbe line of external attractkni. At tbe bod^ appro&ched the aim, its 
taaior axis would increase in length, ajid it would become more prolUe; and 
as it receded fVom tbe son, the length of iiB miijor axia would diminish, and 
ft would approach more nearly (o (he spherical fonn. It now remains to 
recOTuile the appearances uauBlly presented by comets with the form which, 
according to this view, they really possess. This Mr. Kcm|>lay does tiy sup- 
posing that wo never sea the whole of a comet (ibe gaseous matter of which 
it is composed not l>eing luminous in Itself), but only such portions of it as are 
illumiucd by ibo sun's rays; the apparent form of tbe comet being determined 
by the refractive power of the matter of wliich il coosiits. The paiaUcl rays 
of the sun, rallinii upon the convex surface of the comet, will couveri^e into a 
focus, which will generally be within tbe iphoroid, aadwill then diverge until 
they readi its further Umlts. If the mass of tbe comet be at all of a nebulous 
or misty character, the coqise of the reftacted rays will bo indicaled hya la- 
minous appearance; and the degree of brilliam:y of any pact (sapposing the 
mass to lie uniformly nebulous) will depend upon the number of rays passing 
throu<;li that part. The focus will be brightest, and this la tbe nm:lea8 of 
tbe comet; the head, or nebulous ^ivelope of the nucleus, is fbrmed by the 
converging and diverging rays near the focus, and the tail by the continu- 
ation of the diverging rays when tbey are further dispeised, and shine, con- 
sequently, with a feebler lastre. 

Su(-b iSibricBy, Mr. Kcmplay's tiieory. According to it the tail of a comet 
ought always to extend In a straight line away from the sou, whicli is genei~ 
ally, bnt not always, the caae. It explains (he fact that the tall la longest 
when the comcl is nearest the sun. The spheroid becomes more prolate aa 
it approaches nearer to tbe ann, so Ihat the aurfhce on which the rays (kll 
becomes more convex as tbe comet approaches its perihelion; and the more 
convex the sniAtce, the shorter the Ibcns, and consequently the longer the 
diverging rays. As the comet recedes from the sun its aorfbce tiecomea less 
convex, and the focus pradually longer, nntil at last it falls beyond the limits 
of the spheroid, and tbe comet ia no longer visible. The sudden disappear- 
ance of HsUey's comet in 183<i may be accounted tor In this way. The 
backward curvatuie of the tail, which Is frequently nl)serTed when the comet 
is near its perihelion. Is explained by the inclined position which the comet 
BSEumcs at that period, owing to Its pans which ate fanheat tram the sun 
(the tail) having to pass through a much larger space In tbe same time than 
the parts qearest the sua (the nucleus). The Ikct that the sides of tbe tail 
are more brilliant than the centre, Mr. E^mphiy attributes to the conrenience 
of more rays lU tbe sides (ban in tbe centre, and illuatrates his explanations 
by diagrams. The streaming light which occasionally shoots along the tall 
with inconceivable r^idily be accounts for by an undolation in the whale 
moss of Ibe comet, producing en eStxt analogous to (hat observed In a field 
of com wlien shaken by ibe wind. 

The almve am (he principal comefary phenomena of which Mr. Kemplay'a 
theory offers a consistent explanation. Those which are inconsistent iviih it 
are, principally, Ihe occasional appearance of a shorter and wider tall, ex- 
tending on each side of the original tail, and varying in position; tlie occa- 
aionnl appearance of (he tail at right angles to a line drawn from the sun; 
and ihe tavt that, when stars arc seen through comete, no refraction of their 
rays is observed. The first of these facts Mr. Kemplay can only accoimt 
for by supposing that the particular comets in whicb it was ol>served were 
>alOect«d at the Ume to some peculiar disturbing influence, which modified 
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their prolmte spheroid Ibrm. Tbe Uct two be ft tnclined to attribnM lo fm- 

peifecl or pnOadlced observation, oliaerving that "in mattera of sdentiflc 
■peculation the owaer of a ibvorite theory ia prone to take greu liberties 
with thinjp unknown." 

ACCiXEBATION OF THE HOOK'S UOTTON. 

A enrlotu eonwrteny has lately arisea on tbe sni^cct of tbe acc^ration 
of the moon's motion, which is now exciting great interest among malhe- 
maticlana and physical Bitronomers. Fiofbssor Adams and H. Delannay 
take one view of the qneBtion, HM. Plana, Poni^conlant, and Hansen, the 
other. Ur. Airy, Ur. Main, the President of the Astronomical Society, and 
Sir John Lubbock, support the conclnsloni at which Prol^ssor Adams has 
airiied. Tbe qDeBlion in dtopute 1^ strictly mathematical; and It is a very 
remarkable drcumatance in the history of astronomy that snch (treat names 
ihoDid t>e ntnged on opposite sides, seeing that the point iaTolved is really 
no other than whether certain analytic^ operations have been condaotod on 
right principles; and it is a proot, therefore, if any were wantinij, of^tbe ex- 
traordinary complexity and difficulty of these transcendental inquiries. The 
nature and ihcts of tfie controversy are thus slated by Professor Airy, tbe 
. Astronomer Koyal of En^and, In a recent paper before the Aatronomica) 
Society; — 

It has been known ftom the time of Newton that the motions of the 
moon are disturbed by the attraction of the sun, and that a great part of the 
tttect is of the fallowing kind, viz., that when the moon is between the sun 
and the earch, the snn attracts the moon away from the earth; and when the 
earth is between the son and tbe moon, tbe sun attracts the earth away Arom 
the moon ; and thos, in t>oih cases, it tends to separate tbe earth and the 
moon, or diminishes the attraction of the moon to the earth. There ore 
sometimes effects of the opposite character; hot, on the whole, that Jnst 
described is predominant. If this dimunition were alwajrs the same in 
amount, the jMrlodic time of the moon passing round the earth would always 
be the same. Bnt it was found in the last century, by Halley and Dnnthome, 
that the periodic time is not always tbe some. In order to reconcile the 
eclipses of tbe moon recorded by Ptolemy with modem observations of the 
moon, it was necessary to suppose that in every successive century the moon 
mores a little quicker than in the preceding centniy, in a degree which is 
nearly represented by supposing that at each successive Innation the moon 
approaches nearer to tbe earth by one inch. The principal cause of this was 
discovered by Laplace. First, it had been shown by him and by otbcre that 
the attractions of the other planets on the sun and on the earth do not alter 
the longer axis of the orbit which the earth describes round the sun, and do 
not alter the lenj^h of the year; but they diminish slowly but cominnally 
through many thousands of years the degree of eltipticity of the earth's 
orbit. Now, when the earth is nearest to the sun, the decrement of attraction 
of the moon to the earth (mentioned above) is greatest; and when the earth 
is l^nliest from the sun, that decrement ia least. It bad been suppOBOd that 
the fluctuations of tna^itude exactly balance. But Laplace showed that 
they do Dot; be showed timt the increased amount of derroment (when the 
earth is nearest the Ban) overtialances tbe diminished amoimt (when the 
earth is ftiithesc fh>m the sun}; and, therefore, that the less eccentric ia the 
earth's tatAt the less does tbe Increased a 
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tt another part, snd the less Is the total 
^e. And as the sun's disturbing force 
diminishes the moon's attraction (o the earth, that attraction is less and less 
impRiretl every century, or becomes practically stronger; eteiy century the 
moon is pulled into a. rather smaller orbit, aod revolves in a rather shorter 
period. On computing the eS^t frova this cause. It was found to tviKt oell 
with the efftect which Hailey and Dnuthorae had diarovered in observations. 
The lunar tables thus amended, and with other but minor iraprovements, 
were applied to the computation of other ancient eclipses, which require fat 
(p-eater nicety than Ptolemy's lunar eclipses, namely, total eclipses of the sun. 
The most remarkable of these were the eclipse of Thalea (which occurred at 
a battle), that at Larissa, or Nimn!d (which led to the capture of that city by ' 
the Persians from tbe Uedes), and that of Agathocles (upon a fleet at sea). 
They are all of great importance in settling the chronology. Dates were 
thus found for these several eclipses, which arc most satis fai^tory. About 
this time Mr. Adams aonoanced his discovery, that a pan of the sun's dis- 
turbing force had been omitted by Laplace, The sun palls the moon in the 
direction in which she is going (so as to accelerate her) in some parts of her 
orbit, and in Ihe.opposite direclion (so as to retard lier) in other parts. La- 
place and others supposed that those accelerations and retardations exactly 
balance. Mr. Adams gave reason for supposing that they do not balance. 
In this he was snbsequently supported by M. Delaunay, a very eminent 
French mathematician, who. making his calculations in a, different way, 
arrived at the very same dgures. But be is opposed by Baron Plana, by tbe 
Count de Pont^coulant, and by Professor Hansen, who 'Sll m^ntain that 
Laplace's investigations are sensibly correct. And in this slate tbe eonlro- 
yersy stands at present. It is to be remarked, that observations can Iiere 
give no assistance. The qnestion Is purely whether certain algehr^cal 
investlgationB are right or wrong. And it shows that what is commonly 
called " mathematical evidence" is not so certain as many persons Imagine, 
and that it ultimately depends on moral evidence. The elfect of Mr. Adams's 
alteration is to diminish Laplace's change of the periodic time by more than 
one-third part. The compntations of the ancient eclipses are very sensibly 
affected by this. At present we can hardly say how much they are afl^cted; 
possibly those of Larissa and Agathocles would not be very much disturbed; 
but it seems possible (hat the computed eclipse of Xhales might be thrown 
so near to sunset as to l>e inapplicable to elucidation of the historic account. 
This is the most perplexing eclipse, because it does not appear (hat nny other 
eclipse can possibly apply lo the same history. The interest of this sut^ect, 
it thus appears, is not confined to technical astronomy, hut extends to other 
matters of very vride range. And the general question of the theory of the 
moon's acceleration may property be indicated »s llie most important of the 
subjects of scientific controversy at the present time. 

ON THE SECULAK FEBTUBBATI0N8 OF FOUR OF THE ASTEROIDS. 

The following 
Bented to t1 
Newcomh, of Cambridge: — 

Dr. Oltiers supposed that the numerous small planets ctrculatint; between 
Man and Jupiter were the fragments of a large one which had been shat- 
tered through the agency of some unknown cause. If tttis hypothesis were 
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tma, lbs orbits darinE eeTeral hundred ye»n woatd all paai very near the 
point where the expluaion occurred, but after thirty ttiousand years tbfl 
orl>its would have clinu^ed bo much thai no trace of this intersection would 
bo left. Uoiiscquently, if this explosion occurred at any tima within the la^t 
three mltliona of years, iba fact that the orbits do not now iutereect H no 
artininent against OII*era' bypolltesia. 

Tbe liesi way lo treat the pruliiem was to maliD actual culculatione aa exact 
aa possible of ibo positions of tbe orbits during all time. We can llien eaeily 
see whether they could have ever lutersected. Those calculations were 
made by Mr. N. Ibr the four asteroids, Vesta, Metis, Hygea and Farthenope. 

If tbe chanKBS we now see going on In the orbits of the planeu were 
to continue long enou);h, they would finally lead to the destruction of the 
solar sysleio, by causinK (he earth and plaacts to fall into the sun. Bat 
maihematlcal In Tee illations showed that these changes, after tens of tbou- 
eands of years, will cease, and the orbits will begin to return to their present 
state, and will never do more than oBcillata lielween narrow limits; these 
OBciliationB occnpyint; from fifty thousand lo half a million of years. They 
were lllustraled by a chart exhibiting all the changes In the eccentridly of 
Vesta during the last five hundred thousand years. 

The next question was whether the orbits of Vesta and Hygea could ever 
have intersected, and this was answered in the negative. The mean distance 
of ilygM is much greater than that of Vesta, and all but one of the terms in 
the rigorous axpreasions for the eccentricity are nearly ilie same for both 
planets. Tbe consequence of tbis is that whenever the orbit of Vesta Is 
einngaled in a particular direction, that of Uygea will be elongate^i in the 
seme direction, and will thua m.'ede from it, Actual calculation showed 
that they could never have come within much less than thirteen millions of 
miles of each other. It does not, therefore, Mem thatOlbeia' hypothesis can 
be true, unless some force of which we have no knowledge has acted oii these 
planets. 

DBT FOGS. 

These phenomena hav^ been lately much discassed by tbe mcteorolo^sts. 
of France, Tbe Atibe' Uolgno states that these (o^ are seen in Belgium and 
Holland from April to the beginning of June, when the wind is in the north- 
west, north, or northeast, after tbe sun has shone for several days. Their 
appearance coincides generally with a temperature above the mean, hut not 
constantly. They disappear and return ai;ain, Eomctlmes after eight days. 
They do not seem to extend to a grca* bei):bt in the atmosphere, and disap- 
pear when tbe wind becomes strong, or wlien the air Is hl^bW charged with 
humidity. M. Vercruysse, of Courtrai, considers the origin of these fogs 
may be found in the masses of vegetable matter which cover the shores of 
Holland nnd Belifinm to a considcrahle depth. These masses engender 
grayishblue vapors, througti which the sun appears, especially In the even- 
ing, of a fiery hue, and which the ntjrth wind disperses to a great distance 
over the country. In 1781, a thick dry fog extended over a grent part; of 
Europe. It did not moisten the ground, and appeared like a thick smoke. 
The san was so much obscured by it, especially In the morning, that at eight 
o'clock, when it had well risen. It bad to be searched for. During tbe rest of 
the day the fog was more elevated. It remained immovable. In spile of the 
winds and storms which raged al>ove It, and lasted a month, or from June 
20lh to July SDtb. For this phenomenon no satisfactory explanation hoi 
erec been given. It was, bowerer, reitarred by some to tiiegi«M earthquakes 
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DUSr STOEMS, AND THE " 8IM00S " OF ISDIA. 

At a TocenI mcctln<; of the Brilisb Mcteorologiocil Society, Dr. H. Cook, In. 
a paper on " Dunt Slorma, DiLst Colainna, and llic Simoon, or Poisonona 
'W^ind of Iniliu," remorhcil tliuC there are certain daja in which, hoirevcr 
bnrd and violently the wind may blow, little or no dust Accompanies it; 
whilst at other times every little puff of air or current of wind rallies up and 
carries with it Clouds of dust; and at these times the Individual particles of 
aand appear to ho in eucb an electrified condlllon that Ihey arc even ready 
to repel each other, and are, consequenlly, disturbed finm iheir position nnd 
carried up into the air wllb the ellghtest current. 

To so great an extent doca this eonaclimes exist, that tbo DtmospUcre la 
positively filled with dust, and, when accompanied by a strong wind, noth- 
ing ia visible at a ifew yards, and !ho sun at noonday is obscured. This con- 
dition of the atmosphere is evidently accumulative. It increases by de<;ree3 
nntii the climax is reached, when, a^er a certain time, nsaaliy about twcnty- 
fooi hours, the atmosphere is cleared and eqaunimlty is restored. 

Dust columne appear under a similar condition of electrical disturbance or 
Intensity. On calm, quiet days, when hardly a breath of air is stirring, and 
the sun pours down his heating rays with full force, little circular eddies are 
seen to arise in the atmosphere, near the surface of (he j^round. These 
increase in force and diameter, and nsuHliy remain itationary for some time, 
and (hen sweep away across the country at great speed; and ultimately 
lose gradually their velocity, dissolve, and disappear. 

The author bad seen, in the Valley of Murjrochow, which 1b only a few 
miles across, and surrounded by high hills, on a day when not a brealh of 
air sCirred, twenty of these columns. These seldom changed their position, 
or but slowly moved across the level tract, and they never interfered with 
each other. 

The author then spoke of the simoon, — that deadly wind which occasion- 
ally vislla the deserts of Cutcliee and Upper Sind, — wlilcli Is sudden, and 
slnguhirly (hlal in its occurrence, invisible, inlan);ible, and mysterious. lis 
nature la alike unknown (»s far as the author is aware) (o the wild, un(uloied 
Inhabitant of the country it i^eqnents, as to tlio European man of science; 
its effects only are visible. Its presence is made known in the sudden 
extinction of lift, whether animal or vegetable, over wlilch Its influence has 
extended. The author gives the resnlla of his information reepectinK the 
simoon, as follows: — 

1. It Is sudden in its attack. 2. tC Is sometimes preceded by a cold current 
of air. 3. It occurs in the bot months (usually Juno and July). 4. It takes 
■place by nigiit at well as by day. 5. Its course Is straight and deflned. 
6. Its passage leaves a narrow, " knilb-like" tract. 7. It bums np or destroys 
the vitality of animal and vej^table existence in its path. 8. It Is attended 
by a well-marked sulphurous odor, ii. It is described as being like tlie blast 
of afomace, and the current of air in which it passes is greatly heated. 10. It 
Is not accompanied by dust, thunder, or lightning. 

The author concluded his paper by asking, If, (hen, It be neither a phase 
of sun-stroke, lightning, malaria, not miasmata in a concentralod form, what 
ia it, oi to what is it to be referred ? 
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AKNDAI, or 8C1KNTIFIC DISCOVERT. 



TABLE OF GEOGaAPHICAL POSITIONS, DETEEHINED FROM ASTRO- 
NOMICAL OBSERVATIONS, BY BREVET LIEUTEN ANT-COLO SEL J. D. 
GRAUAU, U. S. COUPS TOPOGRAFmCAL EHGIMEEHS, DUBING THE 
YEARS IBS', 18G8, AND 18:>9. 

Many of Iho talilea of the lalltndes and longltades of plaoee in the Unfted 
States are maile up b; mixlnif, indiacrlmlnnlely, the results annonnced by 
ra and geographera, with Che imperfect ones whicb are derived IVom 
K, with tlie illvldera, upon the most convenient maps within reach, 
wittiout In any case giving credit or authorities. This Is a great Irijustice to 
a class whose labors are prosecntod through many a sieepieas night, often 
amidat severe exposures to theweather and climate incldem Co our vast ex! eit 
of territory, eolely in pursuit of those trulha upon which its acciirate geo- 
graphical delineation must depend. 

The accompany inR table, therefore, of lallludea and longJlades of places In 
the West, derived from recent astronomical ohservations made by Lienten- 
anc-Colonel Grahara, U. S. A., will, it la believed, from their nndonhted 
accuracy, be reftarded aa a valuable contribution lo American geographical 
ilaiiiitics. — £<{. 
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ASTBOtlOSfT AUD HETEOROLOQT. 
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ANMIIAL or SCIEHTirtC DIBCOTEBT. 
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.40 5 84 08.96 
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« all derived ftom astroDomical obsorrationa. 



etc. 

Tlicy are dtrivtd from menBurenients of ronrBcs and distances, ^ made 
on C. II. Stoildnnra mnp of Si-olt County. lown, nnd Ror-k Island County, 
Illinois, jiubllBticcI in 18i7, — fi-om our astronomical etnlion in ific rcntrc of 
Washinfjton Square, in tbe " Oily of Rock Island," lUinolB. Sec No. 10 in 
the Table. 

The said mnp ia, we boliere, rorapiied from the ITnited Stntes public land 
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OBITUARY 



OF FEB80N8 EMIHEirr IK SCIENCE. 1860. 



BeTU>, Dr. Edwud, in English enlomolagist, beet knowii for hla etudln o 

the bee. 

Boydell, June 

Bronne, Feter 
(copicil rewarohes on hair. 

Briabane, Genera] Sir Thomai, an utronomer of repute; President of the BojBl 
Sociel]' of Edinborgh. 

Bunaen, Chevalier, of Pmaiia. 

Condle, J., of Scotland, Inventor of the Bteun.htmmer. 

Dauaiy, Pierre, an eminent French hj'drogripber. 

Dent, Frederic, an emlaent clook-milur, of London. 

Dumeril, M.. * French naturtllst. 

Ellia, Bobert Leslie, an eminent English mitbem*tld«D. 

Gootl/esr. Charles, Incentar of " lulcaoiied IndlB.rnhher." 
tiiimm, William, tbe eelebrftted German philologist 
Gmelln, Christian, a well-known German chemist and »nthor. 
HflUimann, Jain F., an eminent European mineralogist. 
Holmes, T)r. William P., ■ well-known bolaniet and mlneraloglsl, of CanadrL 
LeConle, Jobn, Vice Preeidcut of Ihe Academy of Sciences, Philadelphia. 
Locke, Joseph, an eralnenl English englQeer. 
Oneu, David Dale, a well-known American geologist. 
Payer, Jean BspOsle, a French botanist. 
Poluatt, M., an Eminent Freoch mathematician. 
Powell, Uaden, of Onford, England. 
Retilus, Prafessor, a German arohcologlst. 

Robiquel, Edmond, Professor Physics L' Ecole de PhamiBCle, Paris. 
.Boscher, Dr., an African explorer, murdered by the natives of the East Coast 

Symonds, JeUnger C, > well-kuona English educational reformer and sclentlSc 

Todd, Dr., an eminent English physlologtst. 

Webster, W. F., late Professor of Chemistry, Washington College, P«. 
Wirlembetg, Paul, Dnke of, an emioent Katuralist. 

Wnrdemann, Gustavus, a naturalist and pbyslclct, long attached to the U, 8. 
CoBBt Snney. 
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